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ABST RACT

In the past thirty years, as military retirement costs have climbed from 1V0 of the

defense budget to their current 8% level, the military retirement system (and, in

particular, the non-disability retirement component) has come under increasing

criticism and scrutiny by the Congress, the public, and the news media.

Recommendations from previous studies of the military retirement system have

proposed various modifications to the system to alleviate alleged inequities and

inefficiencies, and to reduce costs. A BASIC-language computer model (ENTRYAGE)

was developed in 1983 as part of a thesis to perform a sensitivity analysis on entry-age

* 'normal retirement cost methods to evaluate some of these recommendations. At the

request of the Office of the Assistant Secretary of Defense, an effort was initiated to

revise the program to produce results that replicate those of the Military Retirement

System Projection and Actuarial Valuation Program (GORGO) developed by the DoD

Actuary. This study has determined that the level of sophistication of the GORGO

program far exceeds that of the ENTRYAGE model, and the major re-programming

effort required was beyond the scope of this study. However, the ENTRYAGE model

was not user-friendly, required single-line data input, and would "'crash" when the

operator made an erroneous data entry. Therefore, the ENTRYAGE model was

extensively revised to incorporate menus, prevent program crashes, present results in

page format, and, in general, make it more user-friendly as an analytical tool.
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I. BACKGROUND

"The (non-disability retirement) plan proposed is basically
a penalty provision for early, voluntary retirement."

William [rancis, Asst. SECDEF (MPR), 1958

"The non-disability retirement system is ineflicient,
inequitable, and costly." The Interagency Conmmittee, 1971

"Military retirement. is a key issue that has to be faced.
'[he stakes are high; the financial consequences are potentially
ereater than those involvcd in the major debates over force
levcls and weapon systems."

Sartin ginkin, The Military Pay Muddle, 1975

"The military retirement system is wasteful in dollars and
human resources.

The President's Commission on
Military Compensation, 1978

"There probably is no other retirement system which is as
liberal and costly as the U.S. Military Retirement System."

Grace Commission, 1984
.(the military retirement system). . is a scandal; it's

an outrage.
David Stockman, Budget Director, OMB, 1985

.N

A. INTRODUCTION

! As the above comments indicate, the military retirement system has had its share
of critics over the years. Most of the criticisms leveled at the military retirement

system stem from a few basic arguments: (1) non-disability retirement allows military

personnel to retire at too early of an age; (2) retirement benefits (annuities) are too

liberal; (3) lack of vesting until 20 years of service makes superiors reluctant to

involuntary separate marginal or poor performers who arc close to retirement; and, by

far, the strongest criticism, (4) the military retirement system just costs too much.

14

'p

"-



The present military retirement system allows a service member to receive a non-

disability retirement after 20 years of active duty service with a retirement annuity of'

50°, of the service member's final basic pay (or the average of the highest three years

for those joining the Service after September 8. 1980). This annuity increases with

additional active duty service so that a retiree with 30 years or more of service vill

receive 75% of basic pay. Provisions are also made for disability and reserve

retirement, as well as an optional survivor benefit plan.

The costs of this retirement system have become a major issue. In the ten years

from 1973 to 1983, the number of retirees paid by the Department of Defense (DoD)

increased 43% from 935,272 to 1,333,360 individuals. However, for this same period of

time, DoD expenditures for the military retirement system grew 263%,O from S4.4

billion to S15.9 billion. Looking back over the last thirty years from 1953, costs have

increased almost 4,400% from S356 million while the number of military personnel

receiving retired pay has increased only about 800%,8 from 155,892. Retirement costs,

then, have grown at approximately 5 to 6 times faster than the retirement rolls.

Military retirement costs currently account for approximately 8'0 of the defense

budget.

As the costs have increased, the military retirement system (specifically, the non-

disability retirement portion which accounts for over eighty percent of the cost) has

come under closer and closer Congressional, public, and media scrutiny. To reduce

". costs, proposals have been made, inter alia, to lower annuities, extend the minimum

length of service required for retirement, and delay the commencement of retired pay

until 55, 60, or 62 years of age. The question arises, however, if the proposed

modifications to the military retirement system will produce the desired results. Will

costs, in fact, be reduced? What effect will reducing non-disability retirement benefits

mm. 'S..-10
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have on new accessions and retention, on recruiting and training costs? To what

etent is the retirement svstem used as a force mangement tool?

his thesis attempts to deal with these issues. In order to provide an

ander~trdm of h-ow the current retirement system came to be established, this first

_lapter :a:ns a review of the legislation that has affected military retirement.

.\dJt~o,.al!\, the reC oniendations of previous commissions, review panels, and study

oroup, that have dealt with military retirement issues are briefly examined. Subsequent

chapters deal more e\tenlvely with the provisions of the current retirement system and
-* .the co,,ts of its component parts. Finally, a computer model used to project future

retirement costs i', presented and discussed.

* B. II :ISLA IVIi HISTORY OF TIlE MILITARY RETIREMENT SYSTEM

I he beinnings of the military retirement system in the United States date back

some three hundred and flftv ,ears. In 1636, the Pilgrims at Plymouth Rock provided

that any soldier beconng disabled would be maintained by the colony for the rest of

his life (R I1: p. VI I-l.

The first national pension law was enacted in 1776 and provided half pay for life

(or. for the duration of the disabilitv) for disabled soldiers. Immediately after the

Revolutionarv War and a2ain in 1). leislation was passed making provisions for

disabled nilitary personnel: officers could receive up to one-half of their pay, while

S.enlisted personnel could receive up to S5 a month for life. Benefits were increased for

disabled Revolutionar" War veterans in ISIS and again in 1S32. [Ref. 1: p. VII-l

In IS55. legislation was passed which permitted the Secretary of the Navy to

@1 determine the fitness of officers and allowed the removal of those officers judged

incapable. Those determined to be incapable were removed from active duty with

either leave-of-absence pay (approximatel of sea-duty pa or furlough pa% (5o"

0m4
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of leave-of-absence pay). Though the main purpose of this legislation was to remove

old and physically unfit Naval officers from active duty, the law could also be used to

separate officers for non-disability reasons. [Ref's. 1,2: p. VII-lp. 145]

%" The first major non-disability legislation was enacted in 1861 at the beginning of

tie Civil \ar. This act provided for the voluntary retirement (at the discretion of the

President) of' regular officers of all branches of the military service after 40 years of

active duty. The purpose of this legislation was to allow older officers, unfit for duty in

the Ciil War, to retire. Later legislation in 1861 and 1862 authorized involuntary

retirement, i.e., an officer could be forced to retire upon reaching a certain age or

years-in-service point. However, nothing in the legislation compelled authorities ,o

take such actions. [Refs. 1,2: p. VII-2.p. 1451

@ 1 After the Civil War, while reducing military forces to a peacetime level. Congress
'p '

5 , passed legislation in 1870 which established two lasting precedents for the military

retirement system: (1) Army and Marine Corps officers were permitted to voluntary

retire after 30 'ears of service (YOS) (upon approval of the President), and (2)

retirement pay was set at 75% of the officer's final pay. (Though the 75% pay

provision applied to Army and Marine Corps officers only, subsequent legislation in

1S73 included Naval officers). Enlisted personnel were covered by legislation that was

enacted in 1885, 1899, and 1907. The benefits that were provided closely followed

those for officers, i.e., voluntary retirement after 30 years of service and 75 0 of final

.* pay. Legislation in 1908 authorized the voluntary retirement of Navy officers after 30

years of service. [Refs. 1,2: p. VII-2,p. 1461

In 1916, legislation was again passed that had long-lasting effects on the military

retirement system. Due to promotion stagnation in the officer ranks of the Navy as a

result of World War 1, selection boards were established for promotion to Commander.

45
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Captain, and Rear Admiral on the basis of age-in-grade. Lieutenant commanders,

commanders, and captains who reached age 45, 50, and 56, respectively, without being

selected for promotion, became ineligible for further consideration and had to be

retired. An officer so retired was entitled to retired pay of 2.5°0 of basic pay for each

year of service, LIp to a maximum of 75' of pav'. Thus, the "up-or-out" officer

selection process was established. Also included in this legislation was the creation of

" the Fleet Naval Reserve for Navy and Marine Corps enlisted personnel. The purpose

of this was to create a pool of experienced personnel who could be recalled to active

duty in an emergency. Though "transferring" to the Fleet Reserve was technically

different than "retiring", it basically allowed enlisted personnel to leave the Nav and

Marine Corps with as little as 16 years of service (later raised to 20 YOS in 1925 and

• "retire" with "retainer" pay. [Refs. 1,2: p. VII-3,pp. 147 & 150]

After World War 1. the Navy was again having officer stagnation promotion

problems. As a result, legislation was passed which: (1) replaced the age-in-grade

program with one based on service-in-grade for for grades Commander through

. Captain, with break points of 21, 28, and 35 years, respectively (passed in 1926); (2)

extended the selection boards for promotion to Lieutenant and Lieutenant Commander

(passed in 1934); and (3) provided for voluntary retirement of Naval officers after 20

years of commissioned service, at the discretion of the President (passed in 193S).

-, [Refs. 1.2: p. VII-.4,p. 148]

Legislation passed after World War II brought standardization to the militar'

retirement provisions of the various branches of the Service. In 1945. voluntary

retirement after 20 years of service was authorized for Army enlisted personnel. In

1946, legislation was enacted which permitted Navy and Marine Corps officers to

13
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voluntarily retire after 20 years of active service I (including at least 10 years of

commissioned service). Finally, Army and Air Force officers were authorized voluntary

.4 retirement after 20 years of active service (including 10 years of commissioned service)
- a.

in 1948. Also during this period, the "up-or-out" officer selection promotion process

was standardized (1947). [Refs. 1,2: p. VII-6,pp. 148-150]

During the 1950's through 1970's, the military retirement system remained

relatively unchanged. Provisions for a specific retirement system for warrant officers

were passed in 1954. Legislation was passed in 1958, 1963, 1975, and 1976 that made

- chinges in the method of recomputing retirement pay for cost-of-living adjustments.

The early 1980's followed the trend of the last thirty years. Legislation enacted

in 19S0, 1981, 1982, and 1983 all dealt with adjustments to retirement pay: retired pay

was to be adjusted only once a year and tied to Civil Service increases (passed in 1980);

. final basic pay was replaced by "retainer" pay (which was the average of the last 3

years of basic pay) as the basis for retirement annuities (passed in 1980); an annual

adjustment based on the percentage increase in the Consumer Price Index (CPI) was

established (passed in 1981); a three-year "ceiling" was placed on CPI adjustments for

fiocal years 1983-19852 (passed in 1982); and the "one-year look-back" save pay

feature was repealed (passed in 1983). Table I provides a summary of the legislation

-- that has been discussed. [Refs. 1,2: pp. VII-7 & VII-8,p. 149]

IThe legislation passed in 1938 allowed Naval officers to retire after 20 years of
commissioned service, while the legislation passed in 1946 allowed Navy and Marine
Corps officers to retire with 20 years of total active service, only 10 years of which were
required to be commissioned service.

2CPIs of 3.3, 3.6, and 3.3 percent, were set for FY83-FY85. respectively.

3The save pay feature allowed a service member to "look back" one preceding
basic pay scale to compute retired pay, increased by any retired pay adjustments that
occurred in the interim. This method was advantageous when the rate of retired pay
adjustments exceeded increases to basic pay.

14
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TABLE 1

SUMMARY OF MILITARY RETIREMENT LEGISLATION

DATE ACTION

1855 Authorized involuntary removal of Navy officers from active list for
disability and other reasons.

1861 Authorized voluntary retirement of officers of all Services after 40
years of service, at the discretion of the President.

1861 Permitted involuntary retirement of Navy officers after 4S years of
service or at age 62.

1862 Permitted involuntary retirement of Army and Marine Corps officers after
45 years or at age 62.

1870 Authorized voluntary retirement of Army and Marine Corps officers after
30 years of service, at the discretion of the President. Retirement pay
for Army and Marine Corps officers was set at 75. of final pay and at
50Z for Navy officers.

1878 Raised the Navy officer retirement rate to 75 of sea duty pay.

1882 Made retirement mandatory at age 64 for officers of all Services. Also
gave officers a nondiscretionary right to voluntary retirement after 40
years of service. (Earlier law had authorized voluntary retirement, but

* had given the President the power to grant or deny such a retirement.)

1885 Authorized voluntary retirement of Army and Marine Corps enlisted
personnel after 30 years of service. Retired pay was set at 7S% of a
member's pay, plus an allowance in lieu of quarters, fuel, and light.

1899 Authorized voluntary retirement of Navy enlisted personnel after 30

years of service. Established the "promotion flow" retirement program
for Navy officers.

1907 Consolidated the 30-year voluntary retirement authority for the enlisted
personnel of all branches of the Services into one status.

1908 Authorized voluntary retirement of Navy officers after 30 years of
service.

1916 Created Fleet Reserve. Authorized voluntary transfer of Navy and Marine
Corps enlisted personnel to Fleet Reserve after 16 years of active
service.

1916 Established "up-or-out" promotion system based on age-in-grade and
integrated involuntary retirement system. First to use "standard"
retired pay formula of Z.S. times years-of-service, up to maximum of
77.

1920 Provided for classification of Army officers and authorized involuntary
retirement of those designated "Class B" (i.e., inefficient
performance).

%-'.

.15

j. o'%%F



TABLE I

SUMMARY OF MILITARY RETIREMENT LEGISLATION (cont'd.)

DATE ACTION

1922 Authorized involuntary retirement of Army officers chosen for
elimination from active list by board officers.

1925 Raised minimum length-of-service required by Navy and Marino Corps
enlisted personnel for eligibility for transfer to Fleet Reserve from 16
to 20 years.

1926 Changed integrated Navy officer promotion/involuntary retirement system
from age-in-grade to service-in-grade program.

1934 Made Marine Corps officers subject to Navy rather than Army retirement
laws. Brought thea under Navy's promotion/involuntary retirement system.
Extended the Navy's officer selection program to promotion to 0-4 and
0-5.

1935 Authorized voluntary retirement of Army officers after 15 years of
active service.

1938 Revised the Navy's officer selection and retirement processes. 0-4's to
0-6's who had twice failed of selection for promotion were involuntarily
retired after 26 28, and 50 years of service, respectively. Also
authorized the voluntary retirement of Navy officers after ZO years of

. .o rsnd service, at the discretion of the President.

1945 Authorized voluntary retirement of Army enlisted personnel after ZO
years of active service.

1946 Authorized voluntary retirement of Navy and Marine Corps officers after
20 years of active service, including 10 years of commissioned service.
Lowered mandatory retirement age from 64 to 6Z for such officers.
Temporarily authorized their involuntary retirement if chosen for
elimination from active list by board of officers.

1947 Created Department of Air Force. Made Army retirement laws applicable to
Air Force personnel.

K 1947 Established integrated promotion/involuntary retirement system for
officers of all Services.

1948 Established retirement system for career personnel of Reserve and
National Guard. Authorized voluntary retirement of Air Force and Army
officers after ZO years of active service, including 10 years of
commissioned service. Repealed 15-year voluntary retirement authority
enacted in 1935.

1954 Established specific retirement system for warrant officers of services.

16
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TABLE I

SUMMARY OF MILITARY RETIREMENT LEGISLATION (cont'd.)

S"DATE ACTION

1958 Suspended "recomputation" method that primarily had been used to make
post-retirement adjustments to retireed pay since origin of Service
retirement system.

1963 Replaced recomputation method of retired pay adjustment procedure based
on increases in cost-of-living.

-,1975 Provided that the monthly retired/retainer pay of those who became
entitled to that pay on or after I Jan 1971 may not be less than it
would have been had the member become entitled to such pay of an earlier
date in that member's career (Tower Amendment).

1976 Eliminated the one percent add-on and established a semi-annual

adjustment mechanism effective March 1st and Sept. 1st of each year.
. Percentage adjustment determined on CPI percentage increase from June to

- December and December to June, respectively (Chiles Amendment).

1980 Deleted the semi-annual mechanism and directed that retired pay be
adjusted at the same time and by the same percentage as Civil Service
pensions, contingent on annual mechanism being established for retired
Civil Service.

1980 Replaced use of terminal basic pay with monthly retired or retainer pay
base (average of highest three of basic pay) for determining retired or
retainer pay entitlements.

1981 Established an annual adjustment mechanism for retired Civil Service
employees and activated a similar feature for retired military service
members, effective on March 1st of each year, as determined by the
percentage increase in CPI from December to December of each year.

1982 Placed a three-year limitation on CPI adjustments during FY83 to FY85,
and slipped the effective date one month during each year (April, May,
June), respectively. Members age 6Z or older, or disabled, receive full
CPI percentage adjustments. Members under age 62 receive one-half
"assumed CPI" (3.3, 3.6, 3.3 for FY83, FY84, FY85, respectively), plus
the actual CPI percentage increase.

1983 Repealed the "one-year look-back" save pay feature for the calculation
* ".of initial amounts of retired/retainer pay, but (1) created a 3-year

extension for those eligible to retire on Z4 Sept. 1983 to use the "look
back" feature, and (2) ensured that retired/retainer pay may not be less

-that what it would have been during the 3-year period for members
eligible to retire on 24 Sept. 1983. Provided that gross
retired/retainer pay be rounded to the next lower dollar amount.
Provided that years-of-service creditation for calculation purposes be

based on 1/12 of a year for each full month served. This terminated the
six-month rounding rule for computing retired/retainer pay.
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C. REVIEW OF MILITARY RETIREMENT SYSTEM STUDIES

1. ttook Commission (1948)

The Hook Commission (Advisory Conuission on Service Pay) in 1948 was

. . the first major study of the entire nilitary compensation system conducted after World

'War 1I. The Commission's recommendations provided the basis for the Career

Compensation Act of 1949. This legislation enacted provisions which set the

framework for the current svstem of basic compensation, and Special and Incentive

pays. In regards to military retirement, the Commission recommended: (1) that the

system should be non-contributory; (2) voluntary retirement with 20 vears of service at

age 60 (for officers; for enlisted personnel this would drop down to age 50) or at any

age with 30 years of service, (3) that there was no need to accumulate a fund: (4) that

mandatory retirement for officers be no lower than age 60; (5) that severence pay be

paid to thosc who are involuntary separated; and (61 retirement pay be 2.5".) of basic

pay multiplied by the years of service. not to exceed 75.) [Ref. 31

2. Senate Subcommittee Hearings (195 T

Though not the results of a formal study, recommendations to change the

-i-nlitary retirement system onl, for senior officers were presented by the Assistant

Secretary of Defense (Manpower, Personnel, and Reserves), William Francis. to the

195S Senate Subcommittee Hearings on military pay matters. Mr. Francis presented a

-A plan whereby the normal retirement points for senior officers would be established as

foll Io ws:

Grade Years

0-6 through 0-10 ....... 30

0-5 .............................. 26

0-4 and below ............... 2)

* IM.
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This plan was proposed in response to the exodus of young colonels in the Air Force

with 20 years of service. [Ref 41

3. Gorman Committee Randall Panel (1962)

The Gorman Conmittee was a comprehensive study of the Service

compensation system. No final report was ever issued; however, its findings were

reviewed and (for the most part) approved by the Randall Panel. This led to the

second largest Service pay raise in modern times (the largest was in fiscal year NS2 .

A major recommendation of this study that was enacted into law was to base

adjustments to Service retired pay on the CPI rather than on changes in basic pay of-

active duty personnel. [Ref. 1: p.VII-161

4-. First QRMC (1967)

Title 37, [.S. Code. Section 1008b, required the President to initiate a

quadrennial review 4 of military compensation, and to submit a comprehensive report

to Congress. The First Quardrennial Review of Military Compensation (First QRMC)

was convened in December 1966. with the report published in November 1967. lhe

major recommendations of this First QRMC were: I ) a career force member should be

fully paid in taxable cash, i.e., a military salary," with deductions for taxes and any

subsistence housing furnished; (2) a career service member would contribute 0.5".) of

his salary to a retirement account and have a vested equity in this contribution; (3)
adoption of a two-step annuity plan where the retiree begins drawing Step-I pay

percentages (242 o at 20 years of service to (o, at -40 years of service) immediately

upon leaving the Service, and graduating to Step-2 pay percentages (3",, at 20 vears

I here have been five quadrennial reviews conducted to date. lhree of the
reviews, the I irst Ihird I ith, dealt with militarv retirement and are discuss;ed in this
-heis, lhe reniining two, the Second I ourlh, did not address military retirement and
ire. therefore, not included.

1
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of service to 75%,i at 40 -ears of service! at age 55 to age 60, depending upon length of

service at retirement. (4) integration with Social Security, with military retirement

annuities to be offset by 50"o of social security beefits; and (5) military retirement

-..: annuities to continue to be protected b% CPI adjustments. [Ref. 5: pp. S12-$20,

xvi-xviii. 3-1 to 5-S]

5. InteragencY Committee (1971)

The lnteragency Com-mttee (IAC) on Uniformed Services Retirement and

Survivor Benefits (1971) proposed extensive reform of the non-disability retirement

system. The Committees recommendations were intended to decrease costs, improve

the efl'iciencv and effectiveness of the system as a management tool, and to reduce

some of the s stem's inequities. The major recommendations included: (1) a reduced

• annuity for retiring earlier than age 60 with 20-24 years of service, or at age 55 with 30

.or more -ears of service; (2) a three-step annuity plan of 2.5" for 1-24 years of service.

.% fobr 25-30 years of service, and 2% for 31-35 years of service; (3) vesting at 10 years

of service: and (4) a lump sum severance pay for involuntary separation after 5 years of

ervice. [Ref. 1: p. VI-16]

6. DoD Retirement Study Group (1972)

The DoD Retirement Study Group (1972) was formed to review the

recommendations of the Interagency Committee (IAC). The results of this study

-.- group took the form of the proposed Retirement Modernization Act (RMA),

*i legislation that was never passed. The RMA proposed a two-step annuity plan (2.51o

for 1-2-4 ,ears, 3% for 25-30 years) which would be reduced by 15 percentage points

for retirement with less than 30 years of service. The reduction would be lifted when

N the retiree reached the point where he would have had 30 years of service. The

proposed Act also provided vesting at 10 years of service and severance pay after 5

years of' service. [ Ref. 1: p. VI1- 161

20
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%. , 7. Third QRAIC (1975-1976)

4 . The Third Quadrennial Review of Military Compensation (Third QRMC)

took a comprehensive look at the entire military compensation system. Though ten

volumes wer published in 1976 that contained research and background papers, no

final report was ever issued. The recommendations of the Third QRMC included: (1

comparability with Civil Service should be the standard for establishing pay: (.2) the

military pay and allowances system should be modernized: and (3) the previously

discussed Retirement Modernization Act should replace the present retirement system.

[Ref. 2: p. VII-171

S. Defense .anpower Commission (1974-1976)

The Defense Manpower Commission (DMC) was created by Congress to

study a large number of defense manpower issues, only one of which was military

compensation. Its report published in 1976 recommended a conversion to a salary

-system (versus one of base pay, allowances, and incentives) and a revised retirement

plan. The proposed retirement plan would allow a seri,.e member to "earn" retirement
points for each year of service: 1 point for each year in a non-combat job, 1.5 points

for each year in a combat job. A service member could retire between 20 and 30 years

of service when 30 points were accumulated, and receive an annuity of 2.670%0 per

retirement point multipled by the highest three years of basic pay. (Example: 22 years

non-combat service equals 22 points and 4 years of combat service equals 8 points. 22

+ 8 = 30 points. 30 x 2.67% = 80%.) This meant that for service members with no

combat time. a full 30 years of service must be served. [Ref. 1: p. VII-16]

9. President's Commission on Miliarv Compensation (1977-1979)

N In 1977, President Carter established his President's Commission on Military

Compensation (also referred to as the Zwick Commission), and tasked them with

21
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reviewing "at least the analyses, findings, and recommendations related to military

compensation which have been completed by the Quadrennial Reviews of Military

Compensation, the Comptroller General, the Interagency Conunittee," and others. The

Commission was tasked with making recommendations on a wide-range of military

compensation issues. Inter alia. the Conmission was to identify the purposes of the

iulitary retirement system, determine if the present system was effective, and to

recommend appropriate changes. The Comission recommended a retirement system

that provided retired annuities with as few as 10 years of service. However, the

annuities could not be collected until age 55 for 30 or more years of service, age 60 for

-. 20-29 years of service, or age 62 for 10-19 years of service. A change from a level

"- multiplier to a three-step multiplier was also reconmended: 2.00%. for 1-5 years of

service, 2.250,) for 6-10 years of service, and 2.75% for 11-35 years of service. Other

recommendations included a 'high-three average' instead of final basic pay to compute

the retirement annuity; reduction in military retirement pay when social security

benefits commenced; adjustment of annuities through the use of a CPI change; and the

establishment of a deferred compensation trust fund for each member after 5 years of

service. [Ref. 0: pp. 62-70] DoD modified the Commission's retirement proposal and

submitted it to Congress in 1979 as the Uniformed Services Retirement Act (USRB.,\).

No action, however, was taken by Congress. [Ref. I: p. VII-171

10. President's Private Sector Survey on Cost Control (1983)

The President's Private Sector Survey on Cost Control (PPSS), more widely

known as the Grace Commnission, was formed to identify and suggest remedies for

waste and abuse in the Federal government. The military retirement svstem was

identified as an area in which cost savings could be realized. The proposed changes to

- the militar" retirement system called for: (I) no voluntary retirement before age 52)

€'., -0,



age 62 to be the earliest retirement age to receive unreduced retirement benefits; (3)

reduced pensien beneiits between age 55 and age 62; (4) a change in the earnings base

from high-3 to high-5 average: (5) a reduction in the annuity multiplier to 1.3",, of

Basic Militarn Compensation (BNIC) per year of service (BMC is the sum of halic pay.

basic allowance for quarters. basic allowance for subsistence, and the tax advantage

gained by receiving tax-free allowances); (61 vesting after 10 years of service; - a

decrease in COLA increases: and ) the integration of the military retirement sysem

with Social Security. [Ref. 7] Though mention was made that the military retirimcnt

sVstem is used as a personnel management tool, the PPSS believed it to be of' little

,xiue. It appears from the nature of the proposed recommendations that they were

elected solely on the basis of cost reduction, and, in fact, did not consider ma--power

force requirements of the military services. [Ref. 1: p. VII-171

I.. I F"th QRA1C (19S2-1954)

Finally, in the fall of 1982, the Fifth Quadrennial Review of Military

Compensation (Fifth QRNIC) was organized to assess the extent to which the existing

military retirement and special incentive pay systems contribute to our national

defense. Contrasted to the Grace Commission's strictly "cost-reduction" view of the

military ,etirement system, the Fifth QRMC evaluated the military retirement system

from the perspective of how it supported and complemented the manpower force

management requirements of the military Services. The findings, recommendations.

4 ind supporting documentation of the retirement system portion of the tudy\were

published in five volumes in early 19S4. In order to strengthen the military rc,:remcnt

system, the Fifth QRMC recommended that consideration be given to modifving the

system with one of four alternatives that recommended combinations of reduLed

multipliers and COLAs for early (less than 30 years) retirement. Ihe Review urther

23
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recommended that the system should be "urandfathered," remain non-contributorv, not

be explicitly integrated with social security (i.e., no offset). and that vesting should

-*.- remain at 20 years of service. [Ret 1: pp. 1-35 & 1-36]

1). SLM IN IA R Y

The reviews of the legislative history and various studies of the military

retirement system establish that the system is not solely an old-age pension system.
Rather, it is an integral part of total military compensation which has been, and should

continue to be, used as a force management tool As the Fifth QRMC stated, any

modification to the retirement system should "be proposed in a legislative form that

recognizes the absolute requirement for an integrated proposal, and that subsequent

ftarmenting of the modification could negate the resultant force structure and thus
cause the modification fail its intended purpose" [Ref. I: p. 1-35. Any modifications

to the retirement system must consider this tie-in between the retirement system and

"orce management. and potential spill over effects. Dollars that are saved by reducing

benefits to retirees could be needed to pay for increased recruiting, training, and

retetzion costs.

2-4
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11. AN ECONOIMIC COMPARISON AND EVA~LUATION

A,* IMVROI)LCTION,

A\s mnentioned above, militarv retirement Ietsfr fiscal %cear H 3 JImOunTted to

~I 5.) illion and accounted I'Or approinately . of all deicn~e Ipmdg Flie costs

ot- his retiremnent s% stemn are projec:ted b% t1he DOD) ( )fliC of thce AcTLuar\ to reach over

- iilon in !fiscal %ea r 2i)) Ref. r . 211. In 1;: ,iarler the. kxl' onent parts of'

the L,:rrent mn:'tarv retirement s\se Ire Jc 1r: nec_. andi, the L .>ts 01' -ro%1 i din these

oene:c . 'l are e \amrined. %Mih:ta r ret ireruen t out la; are u-..ra red to the Gross National

Pr-oJd.t *(1N anid other potin Ia the I eC,!rai In~: I he res1ults Of' aInses

perori~d urnethe l:!Th Quad-rcnn:at Re,,icyx on \I>ar ompensation are

B. DESC RIP 1'lO\ OF I III: (J RRN\ F RE. VI RUNI I F SY SVITiM

I he c:urrent militarv retirement P, stem is oindo our distinct, but

inter-related components:

a A' noni-disadbility systemr f-or secrvice prsronnel either Reg'ular or Reservists) who
miay retire from active duty after at least 21, w ars of cer'.ice I no ace linutations).

* A non-disability sx stem for drill1 resers .sts who ha; e completed at least 20) %ears
of creditable service for retirement purposes. I hesec personnel may retire at age

9 A disabilhtv svstemn for service Imem1bers either temporarily or permanently
disabled.

* A Survivor Benefit Program (SBI'.

After 20 years of active duty, a ,cr; ice miember js elliiie for Immediate

non-disabilitv retirement annuities. [Ihe service member , retirement pay is equal to

c ars- of- service ( YOS) times a multiplier (2".i times final basic pay. iI [or thoze

e5
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entering the Services after September 8, 19SO, the pay base used is high-3 average

instead of final pasic pay.) A maximum of 75%0 of base pay may be received.

Cost-of-living adjustments to retired pay are based upon the Consumer Price Index
C,.' tPI). [Refs. 1,8: pp. Vl-l to VI-3,pp. 1 & 21

Non-disability reserve retirement provisions closely follow those of non-disability

active duty retirement. Two distinct differences are involved, however:

* Years of equivalent service are earned by receiving creditable days ("points") for
active duty, full-time Reserve service during annual training, drill periods, and
membership in a Reserve component.

Though a service member may retire from the Reserves any time after 20
creditable years are earned, retirement pay does not begin until age 60 [Refs. 1,8:
' V-7 & VI-Sp. 3)].

Disability retirement is provided to service members unable to perform theirOf

duties. Disability retirement qualification and amount of pay are determined by length

of service, disability percentage (from a Veterans Administration ratini system), cause

of the disability, and service member's basic pay. The disabled service member receives

retired pay based upon the most advantageous level of benefit. [Refs. 1,8: pp. VI-8 &

VI-Qpp. 2 & 3)]

'1 The Survivor Benefit Program (SBP) is an optional program that provides income

to surviving families of service members who die in retirement or on active duty after

reaching eligibility. Service members elect a percentage of their gross retired pay to be

provided to their survivors, and give up a portion of their retirement annuity in return.

This is the only portion of the military retirement system where service members

S.explicitly share the costs of the system with the government. [Ref. 8: pp. 3 & 41

Table Ill presents the number of retired personnel and retirement costs broken

down by component parts for fiscal years 1979 to 1983. Each component as a

- percentage of total retirement and SBP costs has remained relatively constant during

V 26
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TABLE 11

COMPONENTS OF THE MILITARY RETIREMENT SYSTEM

(Dollar amounts in billions of $1

FY79 FY80 FY81 FY82 FY83

Non-disability retirees

Active duty
Number 974,639 1,000,685 1,019,970 1,038,084 1,052,153
Retirement pay $ 8.41 $ 9.77 $11.24 $12.Z3 $13.04

( 81.8;. ) ( 82. 0;.) ( 81.9y.) (81. 9Z') (al.,9Z.)

Drill reservists
Number 101,490 11Z,744 1Z3,Z78 133,244 141,199
Retirement pay * .58 $ .69 $ .85 $ .96 $ 1.06

(5.67) (5.SY) (6.Z7) (6.4;') 16.7.)

'i Disability retirees

Number 15Z,365 151,096 145,714 142,105 140,008
Retirement pay $ 1.09 $ 1.20 $ 1.30 S 1.36 $ 1.38

(10.6y) (10.1,) (9.57) 19.IX) (8.6z)

Surviving families

Humbe: 57,821 65,62. 74,170 77,346 85,521
SBP payments $ .20 $ .26 $ .33 $ .39 $ .45

(I. 9Z) 12.Z1 (2.4;.) (2.6%) (2.8?.)

Total

Humber 1,286,315 1,330,150 1,363,13Z 1,390,779 1,418,881
Expenditures $10.28 $11.92 $13.72 $14.92 $15.93

(Data was obtained from the DoD Statistical Reports on the
Military Retirement System, FY1979 to FY1983.)

these years: active duty non-disability retired pay, 82%' drill reservists non-disability

retired pay, 6-7%; disability retired pay, 9-11"3 and SBP, 2-3%. (As a perCentage of

total costs, there are slight increases for drill reservists non-disability and SBP, and a

.2-
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slight decrease for disability retirees.) Since the active duty non-disability retirement

-o
portion accounts for the majority of the cost of the system, it logically follows that if

modifications are to be made to the retirement system in an effort to reduce costs, then

this portion of it would undoubtedly produce the greatest cost savings.
.,-

[Refs. 9,10,11,12,13: p. 13,p. 13,p. 13,p. 16.p. 16]

Prior to fiscal year 1985, the military retirement system was an unfunded or

pay-as-you-go system. This funding method charges future generations of tax payers

for services rendered by the military service to the current generation of tax payers.

However, the DoD FY84 Authorization Act (Public Law 98-94) requires the military

retirement system to be valued using accrual accounting and funded using an aggregate

entrv-age normal method. Under accrual accounting, future retirement and survivor

benefits that are earned by current service members are accounted for and charged to

:9 the current budget. The aggregate entry-age normal method sets aside a uniform or

level percentage of basic pay to provide the funds for the retirement annuities. Only

each year's normal cost (plus, minus any actuarial gains or losses) will be funded by

DoD. The U.S. Treasury will assume responsibility to make payments on the

unfunded liability. Accrual accounting and aggregate entry-age funding should provide

three improvements over the pay-as-you-go system: (1) the current year's total cost of

the present military force is more accurately presented; (2) a more accurate assessment

-'.' of how changes to the force structure effect future retirement costs; and (3) less

emphasis on immediate retirement benefit cuts that offer only short-term savings.

[Ref. 1: p. 1-81

C. MILITARY RETIREMENT COSTS VS. GNP AND FEDERAL OUTLAYS

Taken by themselves, military retirement costs certainly do appear to be

excessive: a 4400%, increase in the last thirty years with a fiscal year 1983 cash cost of

S 1.5.9 billion. But, how do these figures compare to other costs?

'N.,
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Table IV presents GNP, federal budget, defense spending, and military personnel

costs for the last thirty years. Though retirement costs have steadily increased since

1954, GNP and the federal expenditures have also been rising steadily. (See Figures 2.1

- 2.3.) [Refs. 9,14,15: pp. 10 & 111
Examining the increases in GNP and the federal outlays over the last thirty years,

we find that the percentage increase in military retirements costs has, in fact, far

outdistanced the others. Retirement costs have climbed 4000% since 1954. During

this same period, GNP, the federal budget, defense spending, and military personnel

costs have increased 875%, 1023%, 422%, and 315%, respectively.

Looking at the relationship between retirement costs, defense spending, and total

.K federal outlays a little closer, we find that in the same period that military retirement

costs have increased from 1% to 80 of the defense budget, defense spending has

decreased as a percentage of the federal budget from 57% down to 26%. As a

percentage of the federal budget, military retirement costs have increased roughly three

and a half times from .6%'0 to 2.0%'0. These increases in military retirement costs would

seem to make a strong argument in favor of modifying the retirement system in order

to reduce costs.

D. REASONS FOR INCREASES IN MILITARY RETIREMENT COSTS

This section briefly describes the results of analyses conducted during the Fifth

Quadrennial Review on Military Compensation. Using non-disability retirement data

from fiscal years 1955 to 1982, four factors were investigated to determine their

influence on the increases in retirement costs. These four factors were: (1) retired

population growth, (2) CPI inflation, (3) basic pay (which is used to determine

retirement pay) increases in excess of inflation, and (4) retired pay adjustments

(COLA). [Ref. 16: p. F-I]
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TABLE III

30 YEARS OF GNP AND FEDERAL OUTLAYS

(Billions of $)

. OF X OF
FY FEDERAL FED. 7 OF Z OF FED.

YEAR GNP BUDGET DEFENSE BUD. MILPERS DEF. RETIRED DEF. BUD.

1983 3500.0 795.97 210.48 26.4 45.5Z 21.6 15.93 7.6 2.0
1982 3200.0 728.38 187.4Z 25.7 42.34 ZZ.6 14.94 8.0 2.1
1981 Z937.7 657.ZO 159.77 Z4.3 36.41 22.8 13.72 8.6 2.1
1980 2633.1 576.68 135.86 23.6 30.84 ZZ.7 11.92 8.8 2.1
1979 2417.8 491.00 117.70 Z4.0 28.40 24.1 10.28 8.7 Z.1

, 1978 2163.9 448.37 105.20 23.5 27.10 Z5.8 9.17 8.7 2.0
1977 1918.3 400.51 97.50 24.3 25.70 26.4 8.2Z 8.4 2.1
1976 1718.0 364.47 89.40 Z4.5 25.10 28.1 7.30 8.Z 2.0
197S 1549.Z 3Z4.Z6 85.60 26.4 Z5.00 29.Z 6.24 7.3 1.9
1974 1434.Z Z76.91 77.80 28.1 23.70 30.5 5.14 6.6 1.9

1973 13Z6.4 245.65 74.50 30.3 23.20 31.1 4.39 5.9 1.8
1972 1185.9 230.68 76.60 33.Z Z3.00 30.0 3.89 5.1 1.7
1971 1077.6 Z10.17 75.80 36.1 ZZ.60 29.8 3.39 4.5 1.6
1970 99Z.7 195.65 78.60 40.2 Z3.00 29.3 2.85 3.6 1.5
1969 944.0 183.65 79.40 43.2 Z1.40 Z7.0 Z.44 3.1 1.3

* - 1968 873.4 178.13 78.80 44.Z 21.95 27.9 Z.09 Z.7 1.2
- 1967 799.6 157.61 68.Z0 43.3 19.79 Z9.0 1.83 2.7 1.2

1966 756.0 134.65 54.90 40.8 16.75 30.5 1.59 2.9 1.Z
1965 691.1 118.43 47.50 40.1 14.80 31.Z 1.39 Z.9 1.Z
1964 637.7 118.58 51.50 43.4 14.Z0 25.9 1.01 2.0 0.9
1963 596.7 111.31 50.10 45.0 13.00 Z7.6 1.21 Z.3 1.0
1962 565.0 106.81 49.00 45.9 13.00 Z6.5 0.90 1.8 0.8
1961 5Z4.6 97.80 46.60 47.6 12.10 26.0 0.79 1.7 0.8
1960 506.5 9z.2z 45.20 49.0 11.70 2S.9 0.69 1.5 0.7
1959 487.9 92.10 46.50 50.5 11.80 25.4 0.63 1.4 0.7
1958 449.7 8Z.58 44.20 53.5 11.60 Z6.2 0.56 1.3 0.7
1957 444.0 76.74 43.40 56.6 11.40 Z6.3 0.51 1.2 0.7
1956 421.7 70.46 40.10 56.9 11.60 28.9 0.48 1.2 0.7
1955 400.0 68.51 40.63 59.3 10.64 26.2 0.42 1.0 0.6
1954 366.8 70.89 40.34 56.9 10.96 Z7.2 0.39 1.0 0.6

(Data was obtained from the FY1983 Valuation of the Military
Retirement System, and the 1983 and 1967 Economic Reports of the
President.)

The analyses determined military basic pay increased by a factor of 4.8, while

CPI inflation had increased by a factor of 3.6. These two factors were calculated to

have accounted for approximately 76% of the increase in military retirement costs

30
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-2o - ,wage growth, 550 - CPI inflation). The other two factors, increases in the

" retired population and COLA adjustments to retired pay, were responsible for 19"o and

5 ,, respectively, of the remaining 24%0 increase in costs. [Refs. 1,16: p. Vll1- 7 .pp. F-I

to F-Ill

It was also determined that changes in oflicer enlisted mix, changes in

grade rank years-of-service (YOS) at retirement, mortality improvements, and the

., establishment of paygrades ES E9 were not major factors for the increases in

2' retirement costs. [Refs. 1,16: p. VIII-7,p. F-91

E. SL.MMARY

Whether considered alone or whether they are compared to other federal outlays,

the costs of the nilitary retirement system have grown tremendously. In the last thirty

years alone, as a percentage of total federal expenditures, retirement costs have

increased over three-fold. There is no doubt that these costs will continue to grow and

become an even greater percentage of the federal and defense budgets. As the major

• portion of military retirement costs, non-disability retirement provisions appear to be

the likely candidates for cost-saving measures.

43

a:-.

'-° 34

•. .........................
"i............................-a---



[M. MILRET COMPUTER PROGRAM

A. BACKGROUND

The MILRET computer program is a major revision of the EN\TRYAGE

computer Model that was developed in 1983 at the Naval Postgraduate School as part

of a thesis. The ENTRYAGE model is an 750-line Waterloo BASIC language

program that was used to perform a sensitivity analysis on both individual and

aggregate entry-age normal retirement cost methods under differing economic,

managerial, and legal assumptions, However, only active duty non-disability

* retirement costs were included in the program. [Ref. 17]

At the request of the Office of the Assistant Secretary of Defense (Manpower,

Logistics. and Reserve Affairs), an effort was initiated to revise the ENTRYAGE

program to produce results comparable to those of the Military Retirement System

Projection and Actuarial Valuation Program (GORGO) developed by the DoD

Actuary. This 3000-line FORTRN language program has the capability to make

dynamic, transitional, and steady-state projections. GORGO is an extremely detailed

program that encompasses all aspects of the military retirement system: non-disability,

disability, active and reserve, officers and enlisted personnel, and SBP population and

cost. Input for this program is provided by another DoD Actuary program, the

Annualized Cost of Leaving (ACOL) model. [Refs. 1,8: pp. IX-24 & IX-25.pp. 9 & 101

The revisions to the original ENTRYAGE model were to include: (1) reserve,

disability, and SBP provisions in the algorithms; (2) make the program more

"user-friendly" and interactive; (3) produce "cleaner" output; and (4) have the capability

to access external data bases. Consideration was also to be given to recode the
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ENTRYAGE program to either Pascal or Interactive Financial Planning System

(IFPS).

As work progressed, it became obvious that the GORGO program was of a

much higher level of sophistication than the ENTRYAGE computer model. In fact.

for the Fifth Quadrennial Review of Military Compensation, two additional computer

programs were written to provide data inputs to GORGO. In all, five separate

computer programs were utilized to analyze military retirement costs and the impact of

various alternatives. The experience, talent, and time required to develop the

ENTRYAGE model into something comparable to GORGO were beyond the scope of

the author.

B. REVISIONS

The changes made to the ENTRYAGE model have been extensive. The

ENTRYAGE model has been almost completely rewritten and the new program has,

therefore, been renamed as the MILRET (Military Retirement) program. Major

revisions to the original ENTRYAGE model include:

* Internal documentation of the program.

e Development of "call-able'" procedures and functions (features of Waterloo
BASIC) to replace approximately 75 "GOTO" and "GOSUB" statements.

.* Extensive use of menus to provide a more user-friendly environment

The revisions to the ENTRYAGE model have resulted in over 1300 lines of code

for the MILRET program. Since Waterloo BASIC includes functions and procedures.

the decision was made to remain with that language. No algorithms were developed for

reserve, disability, or SBP provisions, nor was the capability to access external data

bases included.

NY, 36

04

= .

. . . . . . .. . . . . . . . . . . . . . . . . . . .



C. INSTRUCTIONS

Use of the MILRET is relatively simple and straightford. To enter the Waterloo

BASIC environment on the IBM System 3033. the following steps are required:

- 1. "WBASIC" < ENTER >

. 2. "OLD MILRET < ENTER>

3. "RUN" < ENTER>

Do not include the quotation marks, only what is contained between them. After a

few moments while the program is loading, a message will appear with the MILREP

name. Shortly thereafter, a Main Menu is presented from which to choose the

"'. following:

1. Program Description

• ,2. Enter Change Data and Actuarial Assumptions

3. Individual Entry-Age Method

4. Aggregate Entry-Age Method

5. Expanded Multi-Year Individual Cost Method

6. Exit Program

It is recommended for the first time user to start with the program description.

followed by a review of the data and actuarial assumptions contained in the program.

Appendix C contains listings of the various menus that are displayed and some sample

inputs.

A:.
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A PPENDIX A

.VIL RET COMVPUTER PROGRAM (VERSION 2.0)

000!"---------------------------- --
Pa.OOOZO!* RIILRET Pension Cost Program

00030!* This is a three part interactive program that calculates
00040!* non-disability military retirement costs. The three parts of
00050!* the program are (1) individual entry-age cost method calcula-

000*tion, (2) aggregate entry-age cost method, ad(3) amulti-
00070!* year expanded individual cost method. Program data has been
00080!* derived from Department of Defense sources, and considers

009! 93to be the current year.I! 2?~~003!* OPTIOm o stemn iStedmoenfots h

00130!* The option IO tatements dt ifr h Waterloo BASIC

0015!* yste ofcertain global information to be Used to the control
010*teexecution of the programs

00170!* prompts A V is displayed on the terminal when data is input
00180!* bas I Establishes 'I as the lower extent of all matrices
00190o lrctNmbr have 16 digits of precision Ilong precision) .

00210 option prompt, base 1, lprec
00220

00240!C RESTORE Statement
00ZSa!a Restores the data-list conceptual pointer to the first item

* 0O260!C in the first data statement of the program.
00Z70!~:.--------------------------------
00280 restore
00290
00300!~
00310!C Actuarial and economic assumptions

00330 currentyear = 1983 % annuitymultiplier =.025
00340 cola a .0S 7 maxpercentofpay =.75
00350 salaryscaleincr .055 7 off..retireprob = .40
00360 annual-disc-rate :.06 X enl~retireprob =.12
00370
00380!~~-----------------------------
00390!* The opening credit is first displayed, followed by the
00400!* program's main menu. The operator's selection is checked to
00410!* determine if the operator desires to terminate the program.
00420!C If the program continues on, the appropriate procedure is
00430!* called. Finally, if an invalid selection number has been
00440!* entered, an error message is printed and the main menu is
00450!* re-displayed to the operator.
00460
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00470 call dimension matrices
00480 call read-in-data
00490
00500 call milret~program opening credit
00510 main-.menu-s.electionS:0O
005Z0 while (main-menu-selection$'>16)
00530 call displaymaimenu
00540 on ioerr ignore
GaSSO input main menu selectiont
00560 if main-menu selectionS='6'
00570 call exitprogram message
00580 elseif main-menu-selectionS:'l
00590 call program description
00600 elseif mainmenuselectionS=Z'
00610 call enter data
00620 elseif main-menu selectionS=-3-
00630 call individualentryage.normal
00640 elseif main-menu-selectjon$='4'
00650 call aggregateentryagenormal
00660 elseif main-menu-selectionS='SS
00670 call expanded_multiyearjndividual.normal
00680 else

-- 00690 call main-menuerrormessage
*00700 endif

00710 endloop
q 007Z0
*I00730! 0 --- - - - - - - - - - - -- - - - - - - - - - - - ---------------

00740!* PROCEDURE milretprogram~openingcredit

00760 proc milretprogramopeningcredit
* 00770 print chr$( 123

00780 print 7 print 7 print X print
00790 print 7 print 7 print X print
00800 print
00870 print tabl 14); ?IILRET PROGRAM~ (Version 2.0, 19851V
00880 print
00890 print tab(14))'Developed at Naval Postgraduate School, Mlonterey, CA
00900 print

.r00910 print tab( 14);' (Please wait - program is loading.)'
00920 for i =I to 30000
00930 next i
00940 endproc ( * entryage program..openingcredit P
00950!
00960

01020?* PROCEDURE dimension-matrices
010301* The various data matrices are dimensioned.

-- -- - -- -- - -- -- - -- -- ----- ----
01050 proc dimenionmatrices
01060 dim currentyearbasepay( 26,6)
01070 dim prior..year.basepay(26,61
01080 dim enl nondis-retired-mortality( 31)
01090 dim off-nondis-retired-mortality) 31)
01100 dim avglosforretiredgrade( 263
01110 dim avaqeforretired~rade(Z6)
01120 dim target retiredjradeprob( 26)
01130 dim enlisted-accession( 32)
01140 dim 0ffiCeraCCeZ310nI32)
01150 endproc (Cdimension matrices *1

% r, 
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01170

01Z301* PROCEDURE read-in-data
01240!* The various data matrices are read from the program
01250!* into internal storage for use in the calculations.

01Z70 proc readindata
01280 read mat current~yearbasepay
01290 read mat prioryear basepay
01300 read mat enl nondis retiredmortality
013"10 read mat offnondisretired mortality
01320 read mat avg los forretiredgrade
01330 read mat avgageorretiredrade

01340 read mat targetretired_grade_prob
01350 read mat enlisted-accession

01370 endproc !(* read indata C)
.: ~~~~~01380!ra a fie~ceso

01390
01450!x:=:=x= =:x::=:= ===:=:==::= ==[=

01460!* 1983 pay data
01470!* There is a value in this matrix (and the one below) for
01480!* each of the 26 paygrades (el-e9, wl-w4, ol, ole, o2, oZe, *

01490!* o3, o3e, and o4-olO) in 2-year increments from ZO years to *
01500!* 30+ years of military service. *

L ~~~~~~~01510!======x=::===:===::x====== x:=====

01520! 20 yrs. 22 yrs. 24 yrs. Z6 yrs. 28 yrs. 30+ yrs.
01530 data 573.6, 573.6, 573.6, 573.6, 573.6, 573.6
01540 data 642.9, 642.9, 64Z.9, 64Z.9, 64Z.9, 64Z.9
01550 data 762.3, 762.3, 762.3, 762.3, 762.3, 762.3
01560 data 888.6, 888.6, 888.6, 888.6, 888.6, 888.6
01570 data 1102.8, 1102.8, 110Z.8, 1102.8, 1102.8, 1102.8
01580 data 1299.3, 1299.3, 1299.3, IZ99.3, 1299.3, 1299.3
015190 data 1483.5, 1583.1, 1583. 1, 1779.9, 1779.9, 1779.9
01600 data 1681.2, 1779.9, 1779.9, 1978.5, 1978.5, 1978.5
01610 data 1917.9, 2019.0, 2019.0, Z2215.2, 2215.2, 2215.2
01620 data 1660.8, 1660.8, 1660.8, 1660.8, 166U.8, 1660.8
01630 data 1789.8, 1862.4, 1862.4, 1862.4, 186Z.4, 1862.4
01640 data 1994.1, 2066.4, 2066.4, 2139.3, 2139.3, 2139.3
01650 data ZZ67.7, 2243.6, Z243.6, ZSZ6.0, ZSZ6.0, Z5Z6.0
01660 data 1382.4, 1382.4, 138Z.4, 1382.4, 1382.4, 1384.2
01670 data 1716.6, 1716.6, 1716.6, 1716.6, 1716.6, 1716.6
01680 data 175Z.6, 175Z.6, 1752.6, 1752.6, 1752.6, 1752.6
01690 data 2029.2, 2029.2, Z029.Z, 2029.2, 2029.2, 2029.2
01700 data 2361.9, 2361.9, 2361.9, 2361.9, 2361.9, 2361.9
01710 data 2397.3, Z397.3, 2397.3, 2397.3, 2397.3, 2397.3
01720 data 2731.2, 2731.2, 2731.2, 2731.2, 2731.2, 2731.Z
01730 data 3155.7, 3266.1, 3266.1, 3266.1, 3266.1, 3Z66.1
01740 data 3488.4, 3690.9, 3690.9, 4002.9, 4002.9, 4002.9
01750 data 4555.8, 4555.8, 4555.8, 4555.8, 4555.8, 4555.8

* 01760 data 4791.6, 4791.6, 4791.6, 4791.6, 4791.6, 4791.6
.1. 01770 data 4791.6, 4791.6, 4791.6, 4791.6, 4791.6, 4791.6

01780 data 4791.6, 4791.6, 4791.6, 4791.6, 4791.6, 4791.6
0 190!---- --- -----------
01800

01840!* 1982 pay data *
I ~~~~~~01850!==:: =x=xx====x=x===:=:== ======:x

01860! 20 yrs. 22 yrs. Z4 yrs. 26 yrs. 28 yrs. 30 yrs.
01870 data 551.4, 551.4, 551.4, 551.4, 551.4, 551.4
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01880 data 618.3, 618.3, 618.3, 618.3, 618.3, 618.3
01890 data 73Z.9, 732.9, 73Z.9, 73Z.9, 73Z.9, 73Z.9

01900 data 854.4, 854.4, 854.4, 854.4, 854.4, 854.4
01910 data 1060.5, 1060.5, 1060.5, 1060.5, 1060.5, 1060.5
019Z0 data 1249.Z, 1249.2, IZ49.Z, 1249.2, 1Z49.Z, I149.Z
01930 data 1426.5, ISZZ.Z, 15zz.z, 1711.5, 1711.5, 1711.5
01940 data 1616.4, 1711.5, 1711.5, 1902.3, 190Z.3, 1902.3
01950 data 1844.1, 1941.3, 1941.3, 2130.0, Z130.0, Z130.0
01960 data 1596.9, 1596.9, 1596.9, 1596.9, 1596.9, 1596.9
01970 data 171.1, 1790.7, 1790.7, 1790.7, 1790.7, 1790.7

_ 01980 data 1917.3, 1986.9, 1986.9, Z057.1, 2057.1, Z057.1
01990 data 2180.4, ZZ53.6, 2253.6, 2428.8, Z428.8, ZZ8.8
0000 data 1329.3, 1329.3, 1329.3, 1329.3, 1329.3, 1329.3
0Z010 data 1650.6, 1650.6, 1650.6, 1650.6, 1650.6, 1650.6
020Z0 data 1685.1, 1685.1, 1685.1, 1685.1, 1685.1, 1685.1
02030 data 1951.2, 1951.Z, 1951.2, 1951.2, 1951.2, 1951.Z

02040 data Z271.0, ZZ71.0, Z71.0, 2271.0, Z71.0, 271.0
0Z050 data 2305.2, 2305.2, Z305.2, Z305.Z, 2305.Z, 2305.Z
02060 data 26Z6.Z, 2626.Z, 2626.2, 2626.2, 2626.Z, 2626.Z
02070 data 3034.Z, 3140.4, 3140.49, 3140.4, 3140.4, 3140.4
02080 data 3354.3, 3349.0, 3349.0, 3849.0, 3849.0, 3849.0
02090 data 4176.0, 4176.0, 4176.0, 42176.0, 4176.0, 4176.0

0100 data 4176.0, 4176.0, 4176.0, 4176.0, 4176.0, 4176.0
02110 data 4176.0, 4176.0, 4176.0, 4176.0, 4176.0, 4176.0
02120 data 4176.0, 4176.0, 4176.0, 4176.0, 4176.0, 4176.0

02140

02180!* Enlisted non-disability retired life expectations *
- 0Z190!* Thirty-one life expectations for ages 35 to 65 years old. *

02Z10 data 37.47, 36.57, 35.67, 34.77, 33.86, 3Z.95, 3Z.04, 31.14, 30.Z4
0Z220 data 29.34, 28.46, Z7.59, Z6.73, 25.88, 25.04, Z4.ZZ, 23.41, ZZ.6Z
02230 data Z1.86, 21.10, 20.36, 19.62, 18.90, 18.18, 17.47, 16.78, 16.10
OZZ40 data 15.44, 14.79, 14.16, 13.54

0ZZ50!::------------ ------------- *
02255

0260------------------------------------------------------------
0Z70!* Officer non-disability retired life expectations *

". 02280!* Thirty-one life expectations for ages 35 to 65 years old. *

02290!:
02300 data 40.90, 39.97, 39.04, 38.13, 37.20, 36.28, 35.37, 34.45, 33.54
0Z310 data 3Z.63, 31.73, 30.83, 29.94, 29.06, 28.18, 27.31, 26.45, 25.60

.: 02320 data 24.75, 23.91, Z3.09, Z.2, 21.46, 20.65, 19.87, 19.08, 18.31
02330 data 17.55, 16.81, 16.07, 15.35-4-. 02340!-
0360" .' ~~~0230!**e = ==

0380!* Average LOS data *

0Z390!* NOTEt There is an entry in this matrix land the two below l C

0Z400!* for el-e9, wl-w4, ol, ole, oZ, oZe, o3, o3e, and *
0Z410!* o4-o10. Therefore, there are twenty-six data entries. *

02420!----------------------------------
02430 data Z0.8, 20.4, 20.8, 21.0, 21.0, Z1.0, Z1.8, ZZ.7, Z4.3
0440 data 22.1, 2Z.7, 23.1, ZZ.7, Z1.9, Z1.9, ZZ.5, ZZ.5, Z4.1
050 data Z4.1, Z4.Z, Z4.9, 28.0, 29.9, 30.4, 30.4, 30.4

02460!:

,* . ,"
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02500!~
02510!* Average age at retirement data *
02520!* 26 average retirement ages for each of the 26 paygrades. *

02530!-
02540 data 38.8, 39.8p 40.6, 40.7, 40.5, 40.0p 40.9, 41.3, 42.9
02550 data 43.0, 44.1, 4Z.Z, 47.1, 43.1, 43.1, 44.0, 4.0, 43.6
02560 data 43.6, 44.4, 46.3, 50.5, 53.0, 56.Z, 58.1, 59.8
02570!:
02580

02590! --------------------------------------------------------------------M
OZ600!* Target retirement grade probability data
02610!* 26 probabilities of retiring in a particular paygrades.

*02720! ------------

02630 data .001, .71., . 1023, .0128, .78, .73, .4229, .1010
02740 data .0546, .0050, .0170, .0102, .01, .0003, .0003, .0044
02650 data .00., .0252, . Z, .2, .7, .2586, .00, .0138
02660 data .0030, .0006

02680

02690!---m-m-N----0----00------------------------

02700!* Enfsfed accession data
027109* Contains 32 enlisted accession rates for the years 1951-1982.

02730 data Z82., 171., 88.1, ., .7, ., 13 ., 8. 9.7
0270 data 86.;,1., 9.2 107. 85.3 95.0, 9.3, 045.7
02750 data 101.1, 3.8 16,37.1, ., 78.7, 89., 99.0s 83.6
02760 data 89.7, 6. 106.7, 70., 65.6, 75.1, 79., 63.9

0Z780

4,!. _____ _ Officer accession data
" "" 0S8O!* Contains 32 offcer accession rates for the years 1951-1982.

4-. 02830!:

0Z840 data 8.Op9,1.0, 1.9p 21.4,1, 9.7 .8, 23.4p 8.9
• " 08,0 data 81.9, 9.,0, 11.9, 11.9, 9.S, 98.8, 13.9, 8.90

0Z860 data 13.0v 13.1p 13.69 3.5, 9.5, 11.1, 7.6p 6.0
0Z870 data 6.S, 6.6, 6.6, 6.1p 7.0, 6.8p 7.5, 7.0

02885!

02900!* PROCEDURE displaymain_menu
02910!* Displays a main menu from which to make a program selection.
029-0!-
02930 proc display_ain-menu
02940 print chr$112)
02950 print tab(23);lilitary Pension Costs'
02960 print
02970 print tab(10);' This is a three-part interactive program that
02980 print tab(20)'calculates individual, aggregate, and multi-year
02990 print tabil0l;'retirement costs. Choose a selection from the'
03000 print tab(i1)O'following list of optionss'
03010 print
03020 print tab(12))'1. Program description'
03030 print
03040 print tab(12h'2. Enter/change data and actuarial assumptions'

, - 03050 print
e' 03060 print tab(IZ)s'3. Individual entry-age cost method'

03070 print
03080 print tab(12J)'4. Aggregate entry-age cost method'

7r. 03090 print
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03100 print tab(lZh'S. Expanded multi-year individual cost method'
03110 print
03120 print tab(IZ)16. Exit program'
03130 print
03140 print ' Type in your selection number and press the <enter> key.'
03150 endproc !(* display mainmenu *3
03160!
03170
03210!~.
03Z20!* PROCEDURE exit_proram message
03230!* Prints a message upon exiting the entryage program. *

03250 proc exit_programmessage
03260 print chr$(1Z)
03270 print
03280 print
03290 print ' Program has been exited. Type in "bye"
03300 print ' and press the <enter> key to return to the'
03310 print ' CM5 environment.'
03320 print 7 print Z print X print 7 print V print 7 print % stop
03330 endproc !(* exitprogram message *3" ~03340!

'03350
03390!~:
03400!* PROCEDURE main_menuerrormessage *

403410!* This procedure prints an error message when called. C

03430 proc mainmenuerrormessage
03440 print chr$lZ)
03450 print X print % print
03460 print X print Z print
03470 print X print Z print
03480 print
03490 print tab(16)h I You have made an incorrect selection. A number'
03500 print tab(16}; 'from I to 6 must be entered in order to proceed.'
03510 print tab(16); 'Please input an appropriate number when the main'
03520 print tab(16)) 'menu returns to the screen.'
03530 print X print Z print
03540 print tab(30)s 'Please press <enter> to return to main menu.'
03550 input nothing$
03560 endproc !(* main_menuerrormessage *3
03580

, ~03610!x ..

03620!* PROCEDURE program _description *
03630! = .....
03640 proc program_description
03650 print chr$(IZ)
03660 print tab(27)$ 'IILRET Description'
03670 print
03680 print tab(10) 9
03690 & ' Welcome to the MILRET program. This program was developed'
03700 print tab(103; &
03710 & 'at the Naval Postgraduate School in 1983 and revised in 1985.'
037Z0 print tab(1011 3
03730 3 'The program utilizes three variations of the entry-age normal'
03740 print tab(10); 3
03750 S 'method of determining retirement costs&'
03760 print
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03770 print tab(22); '1. Individual entry age normal'
03780 print tabIZZ); '2. Aggregate entry age normal'
03790 print tab(Z2); '3. Multi-year expanded individual'
03800 print
03810 print tab(10) A
03820 3 ' The individual subprogram produces detailed information at'
03830 print tab(10)s A
03840 A 'the individual paygrade and year of service entry level.'
03850 print tab( 10)) A
03860 & 'Retirement costs are computed from user-supplied information'
03870 print tabI10)s A
03880 & 'and internally stored data. Some of the actuarial and economic'
03890 print tab(IO)s &

03900 & 'assumptions may be changed by the operator.'
03910 print 7 print 7 print
03920 print tab(40) 'Please press <enter> to continue >.
03930 input nothings
03940 print chr$(1Z)
03950 print tab(27); 'MZILRET Description (cont.1'
03960 print
03970 print tab(10); 3
03980 & ' The aggregate subprogram requires the operator to input all'
03990 print tab(10); A
04000 A 'of the data. The information stored within the program is not'
04010 print tab(10); &
040Z0 A 'available to this subprogram . There are no "hardwired" prob-'

*04030 print tab(lO)i &
04040 3 'ability assumptions.'
04050 print
04060 print tab(10); A

%. 04070 & ' The multi-year expanded individual subprogram computes both'
04080 print tab(lO); &
04090 & 'normal costs and total retirement costs for years 19S3 through'

i 04100 print tab(10); &

04110 & '1982. This subprogram utilizes user-provided data and stored'
04120 print tab 

10); A

-. 04130 & 'information. The operator may select from a "summary" or a'
.1 04140 print tab(10); &

04150 A "'detail" presentation of the retirement cost calculations.'
04160 print
04170 print tab(10);
04180 3 ' When you are returned to the main menup please select from'
04190 print tab(10); &
04200 A 'the options listed. If this is your first time with this pro-'
04210 print tab1l0); A
04220 & 'gramp, you may want to review the assumptions first.'
04230 print X print X print
04240 print tab(30); 'Please press <enter> to return to main menu.'
04250 input nothing$
04260 endproc !( programdescription *)

' _ 04270! - - - -- --
- 

-- 
" - - - - - -  -  - 

- --- - -- 0 No N N o- -- -- - -

04280ID 04340!* PROCEDURE enter-data

04360 proc enterdata
04370 max-cola z 0.20 7 min-cola a 0.00
04380 max-ssi a 0.1S X min ssi a 0.00
04390 max-adr 2 0.20 % min-adr = 0.00
04400 max-am a O.OS X min am = 0.01
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04410 max.pbp z 0.80 minjpbp 0.25Z
04420 maxpor a 1.00 X minjpor =0.01
04430 max..per 21.00 Z min.per =0.01
04440 data selSz'O'
04450 on ioerr ignore 7on cony ignore.5)'

040 input data sel$
040 if data-.sel='1'

04S00 print tabl05hs 'Enter the new vlefor cola (e.g., OZ.
04510 input new~c 7 flagmio.status
045Z0 call numeric-value-check) new-c,max-cola ,min-cola)
04530 if l(newc<-max~cola) and (new c>-min cola)) and (flaq<>8)
04540 cola znew-c
04550 endif

* 04560 elseif data-sel$:z
04570 print tabl0S)i 'Enter the new salary increase (e.g., .045).'
04580 input new_.ssi X flagzio status
04590 call numeric-value-check) new-ssi ,maxssi ,min-ssi)
04600 if ((new-ssi<=max-ssi) and (newsi> minssilland (flag<>S)
04610 salaryscalejincr anew~ssi
046Z0 endif
04630 elseif data sel$2'3'
04640 print tabIOS)) &
04650 & 'Enter the new annual discount rates (e.g., .075).'
04660 input new adr % flagzio status

* 04670 call numeric-value-check) new-adr,max-adr,min-adrI
04680 if ((new-adr<--max-adr) and (new-adr>-min-adr)) and (flag<>S)
04690 annual-disc-rate znew-adr
04700 endif
04710 elseif data-sel$=W4
047Z0 print tab) 05); I
04730 A 'Enter the new multiplier (e.g., .015).'
04740 input newam am flaq~to status
04750 call numeric-value-check) new-am ,max-am ,min-am)
04760 if ((newam<-maxam) and (newam>--minam)) and IfIlag<>e)
04770 annuity...multiplier= newam
04780 endif
04790 elseif data sel$='5'
04800 print tab(05); &
04810 A 'Enter the new maximum % of basic pay (e.g., .60).'
04820 input new.Jbp / flagzio.status
04830 call numeric-value check) newpbp ,maxpbp ,minjpbp)
04840 if ((new~pbp<--maxpbp) and (newpbp>-minpbp)) and (flaq<>8)
04850 maxpercentofpay a newpbp
04860 endif
04870 elseif data sel$.60
04880 print 'Enter probability of now officer entrant retiring.'
04890 input newjpor X I lagio-status
04900 call numeric-value check) new-.por ,max..jor ,minpor)
04910 if ((newpor<=maxpor) and (new por>-minpor)J and (flag<>8)
049Z0 off retireprob = new~por
04930 endif
04940 elseif data sel$2'7'
04950 print 'Enter probability of new enlisted entrant retiring.'
04960 input new~per X flagio~status
04970 call numericvyalue checki 1ew-per ,maxper,minper)
04980 if (I newjper<2maxper) and (newp~r>min.Jer)) and (flag<>S)
04990 enl retire~jrob 2 newjper
05000 endif

45



PAGE 9

05010 endif
05020 endloop
05030 endproc :(e enterdata *)

05045
05050 !
05060 "SUB" PROCEDURE numeric valuecheck
05070 I0 This procedure checks that the value input is a valid
509005080 :' numeric value. If not, an error message is displayed.05090 !%v mwm% -------- NoMon

05100 proc numericvaluecheck(new value,maxvalue ,min valueJ
05110 s5io status
; i051f0 s28
05130 print chr$(12) 7 print Y print % print . print Y print
05140 print tab) 15)'. A
05150 A " You have entered an alpha-numeric vs. numeric value."
05160 print using " Only numeric values from $.#I*"
05170 & " to 1.9I may be entered.",min value,max value
05180 print Y print / print / print tabilSi 3
05190 a " Please press <enter> to return to the Data Menu :z>"
0500 input nothing$
0S10 elseif (new-value < rinvalue) or (newvalu > maxvalue)

zzO print chr$(]ZJ. print / print X print X. print Z print
05230 print tab115) i"-O-"Z410 A " The value you have entered is outside the range"

05250 print tab() 1S5)05160 A "of allowable values. Please input a numeric value"

• O; 0Z70 print using "between 8. Ml and 9. M f or your" &

05Z0 prn ,pnt.prn .pntab])0580 & " entry.",min_valuo,max_valuo

05290 prnt %othintgs rn rittb1)
05300 & Please press <enter> to return to the Data Menu us>*

05320 endif
05330 endproc !(* numer ic value _check *1
0 5 3 4 0 - - - - - - - - - - - -- - - -- - - -- - - -- - - - - - - - - - -05350

05370 -- - - -- - - - -- - - -

05380 : "SUB" PROCEDURE printdata menu
05390 

_daa en

05400 proc print datamenu
*'. 05410 colas 2 ' 1. COLA MI

054Z0 salary$ 2 ' 2. Salary scale increase z M
05430 discount$ z ' 3. Annual discount rate 2 .Mt
05440 multipliers 4. Annuity multiplier 2 .Mfl
05450 mostS x 'S. Maximum percentage of base pay z200
05460 oprob$ 2 ' 6. Officer retirement probability M .3'
05470 eprob$ s ' 7. Enlisted retirement probability 2.84M

05480 exitS 2 S. Ho changes or changes are complete'
05490 print chrtl 12)
05500 print tab(30) 'MIZLRET Data'
05510 print tab 10i &
05520 & ' The following actuarial and economic values are currently'
05530 print tab lO); A

,, 05540 A 'stored within the MILRET program. To change a value, type'
, . 05550 print tab( 10)) &

,' 05560 S 'in the selection number first (i.e., from I to 7) and press'
05570 print tab10I, &

05580 S '<enter>. When the prompt appears, type in the new value as a'
05590 print tab( 10)i A
05600 A 'decimal (e.g., .0651 and press <enter> again. Repeat this as'
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05610 print tab(10)i S
05620 A 'often as necessary. Enter an "S" to return to the main menu.'
05630 print
05640 print using cola$,cola
05650 print using salaryS,salary scale incr
05660 print using discount$,annual disc rate
05670 print using multiplierS,annuitysultiplier
05680 print using most$,naxpercentof~pay
05690 print using oprob$,offretireprob
05700 print using eprob$,.nlretirejprob
05710 print exit$
05720 print
05730 print tab1 40) 'Please input a number and press center>.,
05740 endproc !(* print data_,nenu *1

4'"..05770
05780 ePOEREndvdaety enraC
05770 --------------------------- -------

05800 proc individualentryagenoma1
05820 call individual subprogram credit
35830 call input individual data
05840 call determineyear factor
05860 curr~payjfor.retiredjgrade zcurrentyearbasepay(g,y)
05870 retirement~year a entry~year + los

1 05880 number ofjer to retirement s (retirement~ya - currentyer
05890 sal-incr a salary scale incr
05900 curpay zcurrpayjforretiredjgrade
05910 percentageof..pay 2 los * annuityiiultiplier
05930 projectedmonthlyretirement~basepay = &
05940 & fn-futurevalue( eurpay ,number of..years to retirement,sal incr I
05960 if (percentaqeofpay > max.percent,.ofpay)
05970 percentageofpay z mapercentofpay
05980 endif
06000 if I entryyear>1 980 1
06010 numyrsto-ret z numberof~yearsto retirement
060Z0 call high_3_payavg? num~yrstoret,curpay,salincr)
06030 paybasisforretirement = avgpay
06040 elso

.4-06050 pay basisfor retirement z projectedmonthlyretirementbasepay
06060 endif
06080 projectedannualretirement.annuity x 3
06090 A paybasisforretirement * percentageofjpay * 12 !(months)
06110 para 2projected annual retirement annuity
06120 rle remainlifeexpect Zadr a annual disc rate
06140 pv ret~payat.retire
06150 & fnpv-ofretirementbenefitsatretirement( para ,rle,adr)
06170 pvrpar 2pv..ret..pay..at ret-4:e
06180 noytr 2nuaberof~yeartoretirement

I 06Z00 pvretpayincurryr 2 A
06210 & fn~pv of retirement_benefits_incurrentyear(pvrpar,noytr,adr I
06240 curr~yr norm cost a 3
06250 & fn current erniiul.normal.costl pvrpar,los ,adr)

-.. 06260 call -prior _earata idal

06Z80 if (prevyr mnd norm cost = 0.00) then call prior..year..normalcost
06570 curryr.Ja in or loss a currjyr normcost - prevyrindnormcost
06720 if (defergainorloss > (-9999991) and A
06730 & (defergain or loss < 999999)
06740 n z numberofyearstoretirement + 1
06750 factor 21/((1,annual-disc-ratei**n)
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06790 appldgainor_loss=(curryr_.ainorlossdefer._gainor loss)&
p 06800 & * (annual disc-rate/(1-factor))

06810 curr yrindret -cost s curryrnormcost + appldgainorloss
06840 target populationretiring z numberofnewentrants * S
06650 & prob_ofnewentantretiring * tgt.gradeprob
06860 current targetcgroupost = targetpopulation retiring A &
06870 & curryr ind ret cost
06890 

endif

069Z0 call displayindividual data
06930 call displayindividual_retrementcost.projections
06940 call displaytargetgroupretirementcostprojections
06960 endproc !(* individual entryagenomal *3
06970

07050 I PROCEDURE individual subprogramcreditk-',07060 ---------------

07070 proc individualsubprogramcredit
07080 print chrV( 1) /< print / print Y7 print ?7 print
07090 print tab(10); &
07100 & ' You are now in the individual MILRET subprogram. Detailed'
07110 print tab(O); A
07120 & 'information for an individual retirement pay grade and specific'
07130 print tab( 10); &
071240 'year of service entry date is produced.
07150 print / print ' print % print 7 print X print
07160 print tab(30)) Press <enter> to continue 2:>'

07170 input nothing$
07180 endproc !(* individualsubprogram_credit *3

07200

07220 !W PROCEDURE inputindividual-data"07Z30 !0%N* -----

07240 proc inputindividualdata
07250 ind-data-sel$ '0'

- 07260 while (ind-data-sel$ <> '8')
. 07270 call individualdata_display

07Z80 input inddataselS
" 07290 if ind data sel$ = '1'

07300 print tab(S); 'Enter paygrade at retirement.'
07310 input grades
07320 call determinegrade~factor
07325 if lg=Z7) then goto 7270

. . 07330 los = avglos_for retired grade(g)
07340 age x avgageforretiredgrade(g)

" 07350 tgtjradeprob z targetretir-d_grade_prob(g)
07360 if (g-1) and (g<:19)
07370 probofnew entrantretiring a enlretire_prob
07380 elseif (g>:201 and (g<:26)
07390 prob_ofnewentrantretiring x offretire_prob
07400 endif
07410 call determine lifeexpectancy factor
07411 if (z=32) then goto 7270
07420 if (g>:1) and (g<x9)
07430 remain_lifeexpect : enlnondis_retiredmotality(z)
07440 elseif (q>zuO) and (g<=261
07450 remain_life expect = off nondis retredmortality(z)
07460 endif
07470 elseif ind-data-sel$ z '2'
07480 print tab(S); 'Enter year of service entry.'

°%"
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07490 input entryyear

07500 on conv ignore
07510 if (entryyear>=19S1) and (entryyear<=198Z)
07520 index a entryyear - 1950
07530 if (g>=I] and (g<=19)
07540 number-of new-entrants z 1000 e enlisted-accession(index)
07550 elseif (g>=201 and (g<=26)
07560 number-of-new-entrants = 1000 * officer-accessionlindex)
07570 endif
07580 else
07590 loop
07592 print chr$(12) X print X print X print Z print Z print
07593 print tab(15s' The year-of-service-entry is outside'+&
07594 V the limits of
07600 print tab(15Wthe accession matrices (1951-1982) +
07610 &'contained in the
07611 print tabI15h '!ILRET program. Please enter the +A
0761Z &'number of new
07613 print tabI15);'entrants in initial year of service ' +&
07614 Z'(e.g., 8500, Z03000.1'
07620 input numberofnewentrants X on conv ignore
07630 num new ents = number-of-new-entrants
07640 until ((numnew-ents>O) and (num new ents<300000))
07650 endif
07660 elseif ind-data-sel$ = '3'
07670 print tab(5) 'Enter LOS for this paygrade'
07680 input los
07690 elseif ind-data-sel$ 2 '4'
07700 print tab15)) 'Enter age for this paygrade,2
07710 input age
077Z0 elseif ind-data sels = '5'
07730 print tab(S); 'Enter remaining life expectancy'
07740 input remain lifeexpect
07750 elseif ind-datasel$ = '6'
07760 print tab(S)) 'Enter probability of new entrant retiring.'
07770 input probofnewentrantretiring
07780 elseif ind data sel$ = '7'

07790 print tab(S)) 'Enter prob. of entrant retiring in tgt. grade'
07800 input tgtgradeprob
07810 endif
07820 endloop
07830 endproc !(* input individualdata *)

07840
07930 ':==.
07940 !* PROCEDURE individualdata_display *
07950!

07960 proc individual data display
07970 paygrade$=' 1. Paygrade at retirement M
07980 entryyr$ =' 2. Year of service entry M

07990 avglos$ :' 3. Average LOS for this paygrade a 99.9'
08000 avgage$ ' 4. Average age for this paygrade = 9.9'
08010 lifexpec$=' S. Remaining life expectancy =1.38'
080ZO newprob$ :' 6. Probability of new entrant ' & 8
08030 & 'retiring =I
08040 retprob$ =' 7. Probability of entrant retiring in '.&
08050 8 'tgt grade ='
08060 ind-exit$=' 8. Data entry complete'
08070 print chr$(12)
08080 print tab(Z5); 'Individual Subprogram Data'
08090 print tab(10); A

49

... 0.. . . . . . . . .



PAGE 13

08100 A' Start with item number I and enter the desired "Paygrade at'
08110 print tab(103) &
08120 & 'retirement." Next enter the "Year of service entry." Data items'
08130 print tabl10); A
08140 A '3 through 7 will be supplied by the program. If you desire to'

. 08150 print tab(10) &
• "- 08160 A 'change them, type in the appropriate number and press <enter>.'

08170 print
08180 print using paygrade$,grade$
081.90 print using entryyr$,entryyear
08ZO0 print using avglos$,los
08210 print using avgage$,age
08220 print using lifexpec$,remainjlife expect

-' 08Z30 print newprob$;probofnewentrantretiring
Z4 0840 print retprob$;tgtgradeprob

08Z50 print ind exit$
08260 print
08270 print tab(40); 'Please input a number and press (enter).'
Z0880 endproc !(* individualdatadisplay *]

" 08300" '"'" ~~~~08330 ====== =========== = =========

*j. 08340 !* PROCEDURE determinegrade_factor *
*08350 

!-- - - - - - - - -08360 proc daterminegradefactor
08370 g=27
08380 if tgrade$='el') then g=1 7 if (grade$='eV') then g=Z
08390 if Igrade$='e3') then g=3 7 if fgrade$='e4') then g=4
08400 if (grade='eS') then g=5 X if (grade$='e6'J then g=6
08410 if (grade$='e7') then g=7 % if (grade$='e8') then q=8
08420 if (grade='e9') then g=9 X if (grade$='wl'I then g=10
08430 if (grade$'wZ') then g=11 X if (grade$='w3') then g=12
08440 if Igrade$='w4') then g=13 X if (gradeS='ol') then g=14
08450 if (grade$z'ole') then g=15 X if (grade$z'oV') then g=16
08460 if (grade$='oZe') then gz17 Z if (grade$z'o3') then g=18
08470 if (grade$'o3e') then g=19 if (grade$='o4') then g=ZO
08480 if (gradeS'oS') then g=21 X if (grade$='o6') then gz2Z
08490 if (grade='o7') then q=23 % if (grade$='o8') then g=24
08500 if (grade$='o9') then g=25 X if (grade$='ol0') then g=26

--- 08510 if not ((g>=1J and (g<=Z61l
08520 print chr$(IZ) Z print 7 print 7 print
08530 print tab(191;' You have input an invalid entry. Please ensure'
08540 print tab(18);'that the retirement grade is a lower-case letter'

08550 print tab(18))'and that the year is correct. Please press the'
08560 print tab(18'<enter> key to continue.'
08570 input nothing$
08580 endif
08590 endproc !f* inputjpaygradeatretirement *1

. .. ' ~~~08600 === ==== = ========== === ==

08610
08650 :
08660 ?* PROCEDURE determine life expectancy factor *

08670!=
08680 proc determinelife expectancyfactor
08690 z = 32
08700 if (age<35.5) and (age>=34.51 then z=2
08710 if (age<36.5) and (age>=35.5) then z=Z
087Z0 if (age<37.5) and Iage>=36.5) then z=3
08730 if (age<38.5) and 3age>=37.5) then z=4
08740 if (age<39.5) and (age>38.5) then z=5
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08750 if (age<40.5) and (age>:39.5i then z=6
08760 if [age<41.5 and (age>=40.5) then z=7
08770 if (age<42.5) and (age>=41.5) then z=8

-. 08780 if (age<43.5) and (age>=42.5) then z=9
- 08790 if (age<44.5) and Iage>=43.51 then z=10
Z. 08800 if (age<45.5) and tage>244.5) then z=11

08810 if fage<46.5) and (age>=45.5) then z=Z
08820 if (age<47.51 and (age>246.5) then z:13
08830 if (age<49.5 and (age>=47.5) then z=14
08840 if (age<49.5 and (age>748.5) then z=I
08850 if (age<50.51 and (age>=49.5) then z=16
08860 if lage<51.5) and tage>=50.5) then z=17

- 08870 if (age<SZ.5) and (age>=51.5) then z=18
08880 if (age<53.5J and (age>=5Z.5) then z=19

" 08890 if lage<54.5) and tage>:53.5) then z=ZO
1 08900 if (age<55.5) and (age>=54.51 then z=21

08910 if (age<56.5) and (age>:55.5) then z:=2
08920 if (age<57.5) and (age>=56.5) then z=Z3
08930 if (age<58.5) and (age>=57.5) then z=Z4
08940 if (age<S9.5) and (age>58.5) then z=Z5

-. 08950 if (age<60.51 and (age)=59.5) then z=26
- 08960 if (age<61.5) and (age>:60.5) then z:27

08970 if (age<62.5) and (age>=61.5) then z=Z8
08980 if (age<63.5) and (age>=62.5) then z=29
08990 if (age<64.5) and (age>263.5) then z=30
09000 if (age>=64.5) then z=31
09010 endproc !(* determine_lifeexpectancy_factor *1
09020 !:.................................................................
09030
09060 f: - - - - -: : : : : :
09070 !* PROCEDURE determine_yearfactor
09080:
09090 proc determineyear_factor
09100 if los<ZZ then y=1 if los<24 and los>=22 then y=Z
09110 if los<Z6 and los>:24 then y=3 X if los<28 and los>=26 then y=4
09120 if los<30 and los>=Z8 then y=5 % if los>: 30 then y=6
09130 endproc !(* determineearjactor 5*

09140!:...........................................................
09150
09200 :------------------------------------------------------------------
09210 !* FUNCTION future-value *
0 9Z 2 0 !:- -- ----- --- --- -- --- ----- --- --- -- -- -- --- ---- -- ---- -

S." 09Z30 def fn_future_value(pv,n,i)

-* 09240 ! pv.z current basepay at retirement paygrade
. 09250 ! n = number of years to retirement

09260 ! i = annual discount rate
-..... 09Z70 fnjfuture-value 2 pv*(l + i)*'n

09Z80 fnend

09290 7
09300

* ~~~~~~~09370 ! .. ,..~~**:--------------*1*
S- 09380 ! PROCEDURE high_3..ayavg *

09390 7* This procedure computes the average of the last 3 years *
09400 7* basepay for those personnel who entered entered the service *
09410 7* after 1980. It assumes that the highest 3 pay years are the *
09420 7* last 3 years of an individuals career.
094307-------------------------------------------------------------

S09440 proc high_3payavglnum yrspay,ssincr)
09450 yrs x numyrs - Z)
09460 two_yr.jrevpay = fn_futurevalue(pay,yrs,ssincr)
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09470 oneyr prevjay two yrprevpayel 1 + ssincr)
09480 retirementyrpay onerprevspay*(1 * sincri

09490 sumof pays=| two-yr prevpay+one yr_prevpay retirementyr payi
-- 09500 avgpay z sumofpays/3

09510 endproc !(* high_3_year averagring C

09530
- - 09560

09570 'C FUNCTION pv_of retirement benefits atretirement *

09580 ------- C***C*C**C*~----------
09590 def fnpv of-retirementbenefitaatretirement(pmt,n,i)
09600 I pmt = projected annual retirement pay in retirement year
09610 ! n = remaining life expectancy in years
09620 i = annual discount rate

09630 I pv 2 "present" value of benefits in retirement year
i"'" 09640 denominator ( I i)*Cn)

09650 pv : pmt * ((1-(1/denominatorfl/i)
09660 fnpv ofretirement benefits-at-retirement = pv
09670 fnend
09680 ------------------------------------ N------------------
09690

. •0 9 72 0 - - - - - - - - ---- - ----- -- --- --- --- --

09730 !* FUNCTION pvofretire_benefitsincurrent year
09740----------------------------------

% %09750 def fn-pvofretirementbenefitsincurrent yearlfv,n,i)

09760 fv " present" value of benefits in retirement year
S . 09770 i annual discount rate

09780 I n = number of years to retirement

09790 I pv present value of benefits in current year
09800 pv = fv/I( 1i )*CnJ
09810 fnpv ofretirement benefits in current year = pv
09820 fnend

09830
0 9840
09870 !----------------------------------------------------------M
09880 IC FUNCTION fn-currentyear_individual_normal cost

* 09890 ICI:::4::::: ------------------------- ::::::::::
09900 def fn-currentyear individualnormal cost(pv,n,i)
09910 1 pv = present value of future retirement benefits
09920 i annual discount rate

09930 1 n number of periods (length of service)
09940 ! pmt = current year normal cost payment

09950 denominator = f((I i)*-n)-l)
09960 pmt = pv * (i/denominator)
09970 fn currentyearindividualnormalcost = pmt

09980 fnend
* 09990!

10000

100901.
10100 !C PROCEDURE prioryearnormalcost

A' 101Z n proc prioryearnoral_cosa
10130

10150 pr_pay =prrioryea basepayfg,y)
10160 pr~yrs 2 (number_of_year3_to_retirement + 1)
10170
10180 incr 2 prev_yr salary_scala_incr
10190 prior_proj_pay 'a fn_future_valuelpr_payppr_yrstincr)

10210 prior yr (currentyear - 1)
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10Z20 if (prior_yr > 1980)

1OZ30 call high_3_payavglpryrsprpay,incr)

1OZ40 prior_paybasis = avgpay
10250 else
1OZ60 prior_paybasis = priorprojpay
1OZ70
1OZ80 endif

* 102,90
10300 pr_projann_ret_pay = priorspaybasis N percentageof-pay 1 1Z
10310 pp = pr_proj annretpay
10320 le = prevyr_remainjlifeexpect
10330 dr = prevyr annualfdiscrate
10340 priorpv atret = &
10350 & fnspv_ofretirementbenefitsatretirement(pp,le,dr)
10360 prevyr_indnormcost = &

F"10370 & fn-currentyear_individual_normal_cost(prior_pv_atret,los,drJ
10380
10400 endproc !(* prior_year normal cost *]

F 10410!*~8
104ZO

10540!* PROCEDURE display_individual data N

F 10S50!*****
10560 proc display_individualdata
10570 print chr) 12 )
10580 print tab(35)) 'Individual Data Summary'
10590 print
10600 print using paygrade$,gradeS

* 10610 print using entryyr$,entryyear
10620 print using avglos$,los
10630 print using avgage$,age
10640 print using lifexpec$,remain_life expect
10650 print newprob$)probofnewentrant_retiring
10660 print retprobS tgtgradeprob
10670 print tabtl4W . Current year =';currentyear
10680 print tab)14W9. Cola =';cola
10690 print tab(13h'1O. Salary scale increase =';salaryscale_ incr
10700 print tab(13];'1l. Annual discount rate =';annual disc rate
10710 print tabl3]12. Annuity miltiplier z';annuitymultiplier
107Z0 print tab(131;'13. Maximum X of basepay ='max percentof pay
10730 print X print
10740 print X print
10750 print tab(45); 'Press <enter> to continue = =>
10760 input nothing*
10770 endproc !I* display_individual_data N)

F 10780!H***
10790
10810!
10820!N procedure displaylindividualretirementcost projections

10840 proc displayjndividualretirementcostsrojections
10850 print chr$(12)
10860 print tab(ZO); 'Individual Retirement Cost Projections'
10870 print
10880 aS z 1. Current monthly baiepay at retirement
10890 bS = 'paygrade 2 $1f1f11.9
10900 print using aS + b$s currpayfor retiredgrade
10910 c$ 2 2. Projected monthly basepay at retirement

*10920 d$ z 'paygrade = $SIM .f*
10930 print using c$ + d$s projected monthlyretirement basepay

5 3
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10940 e$ S 3. Pay basis for retirement 1 .80'
10950 print using eS; paybasis_forretirement
10960 print 4. Percentage multiplier z 'spercentage of pay
10970 fS 5. Projected yearly retirement annuity = $IMt3. '

V10980 print using f$s projected annual -retirement annuity
10990 g= ' 6. "Present" value of retirement benefits in
11000 h* z 'retirement year z $1016 .99
11010 print using g$ + h$pvretpay atretire
11020 iS = ' 7. Current present value of retirement
11030 j$ z 'benefit=
11040 print using iS + j$) pvretpayincurryr
11050 print 

using a

11060 & S. Current year individual normal cost x 41$uIt.s'; a
11070 A curryr normcost
11080 print X print Z print % print
11090 print tabi45) 'Press <enter> to continue ===>'
11100 input nothing$
11110 endproc !(* displayindividualretirementcostprojections a)' - ~~11120! nu nti

11130
11140!'
11150!* procedure displaytargetgroupretirementcost_projections *

11170 proc display.targetgroupretirementcostprojections
11180 print chr$(12J
11190 print tab(20)) 'Target Grcup Retirement Coat Projections'
11200 print
11210 k$ ' 1. Current year individual normal cost ............ +&
11Z20 8 'S Z,ZZZ,ZZZV.#3V'
11230 print using kS;curryr norm cost
11240 1$ = I Z. Previous year individual normal cost ............
1250 a 'S ZZZZZZZV.#*'
11260 print using l;iprevyr indnorm cost
11270 m$ = 3. Current year gains or losses ..................... +&
11280 a '$ ZZZ,ZZZV. M '

-:.". 11290 print using mS)curryrgainorloss
11300 n$ 4 4. Deferred gains or losses ........................ &
11310 & S .ZZ,ZZZV.#"'
11320 print using n$;defergain~orloss
11330 o S. Applied gain or loss ........................... +3
11340 & azzzzzzzv.*#Ql
11350 print using oS; appldgainorloss
11360 pS 6. Current year individual retirement cost ........ A
11370 a IS @Z,ZZZZZZV. M'
11380 print using p$curryr indret cost
11390 qS 7. Number of new entrants in entry year ............ +A
11400 & ,zzza'
11410 print using q$)number ofnew entrants
11420 r$ = 8. Target population retiring ....................... +&
11430 S WZ,ZZ.2'
1140 print using r$itargetpopulationretiring

. 11450 aS 9. Current target group retirement cost ............. &
11460 S '$@Z,ZZZZZZ,ZZZV.gt '
11470 print using s$;currenttargetgroupcost
11480 print Z print % print 7 print Z print
11490 print tab(45) 'Press <enter> to continue as>'

11500 input nothing$
11510 endproc !(* displaytarget.groupretirementcost_projections *}

-- ZO -- -- -- -- -- -- -- -- -

.11525
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11540!* PROCEDURE prioryeardata

11620 proc prior.year data
11630 prevyr_indnorm-cost a 0.00 /. defergain orjloss 2 0.00
11650 prevyrannualdiscrate : annual.disc-rate

* 11660 prevyrsalaryscaleincr - salaryscaleincr
11670 prevy r_remainjlifeexpect a remainlifeexpect
11690 on cony ignore
11700 datasel$ = '0'
11710 while (data-selS<>'6')

, 11720 call print priormenu
11730 input datasel$
11740 if data-sel$='1'
11750 print tabl05); S
11760 V'Enter previous year individual normal cost (e.g., 5823.6).'

""11770 input prevyrind norm_cost
11780 elseif data-sel=Z'

11800 print tab(05J) A
11810 & 'Enter any deferred gains or losses (e.g., 1Z7.Z4W'
11820 input defer gainorloss
11830 elseif dataselS' 3'
11850 print tab(05)s A
", , 11860 & 'Enter previous year salary scale increase (e.g., .045).

11870 input prevr_salary scalejincr
11880 elseif data selS='4'
11900 print tablOS) ;
11910 3 'Enter previous year annual discount rate (e.g., .072).'

1' 11920 input prev~yr annual discrate
" 11930 elseif data selS='S'

,.-,11950 print tabOS), A
- 11960 & 'Enter previous year life expectancy (e.g., 31.25k.'

11970 input prevy ryremainlife expect
11980 endif
11990 endloop
2ZOO0 endproc !(* prioryearstuff *
1-020 proc printprior_menu
12030 pyinc$ 2 ' 1. Previous year individual normal'#4
120I40 & ' cost MM.$*'
IZ050 dgol$ = ' 2. Deferred gains or losses a $SIM .IM'
12060 pyssi$ = ' 3. Previous year salary scale increase 2 M
12070 pyadr$ = 4. Previous year annual discount rate =.99'
12080 pyle$ : ' 5. Previous year life expectancy 2 04.99'
12090 exits ' 6. No changes or changes are complete'

12100 print chr$(1Z)
12110 print tab(Z5) 'Previous Year Normal Cost Data'
12120 print
12130 print tab)lO)s S
12140 & ' The previous year individual normal cost will be calculated'
12150 print tab(10); A

12160 & 'based on the current year actuarial assumptions and other data'
.%- Z170 print tab(1O}s S

12180 & 'displayed below. However, different values may be entered by'

12190 print tab( 10)) &
12ZO0 S 'selecting the appropriate number, pressing <enter>, and then'
12210 print tab 10);8
12220 A 'entering your data. Enter any known deferred gains/losses.'

12230 print tab( 10); A
.-7 12260 & 'If you enter a value for previous year, it will be used instead'

. "12262 print tab( 101s &

j, '-
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IZZ64 S 'of one being computed by the program.'
1ZZ70 print
12Z80 print using pyinc$,prev...yr_ind_normcost
1ZZ90 print using dgol$,defergainorloss
12300 print using pyssi$,prevyrsalaryscaleincr
IZ310 print using pyadr$,prevyrannualdiscrate
1Z320 print using pyl$,prev_yr_remainjlife expect
12330 print exit$
43910 print
432ZO print tab(40) 'Please input a number and press <enter>.
43930 endproc !(* printpriormenu *)
43950 !0 -- - - - - - - - - - - - -- - - - - - - - - - - -- -

43960

50010!* PROCEDURE aggregate entry_age_normal *

50030 proc aggregateentryagenormal

50040 call aggregate currdata entry
50050 call aggregateprev and total dataentry
50060 endproc !(* aggregateentry age_normal *)
50065

50080!* PROCEDURE agregatecurrdataentry C

50090!:=-

50100 proc aqgregate_currdataentry
50110 annual-disc-rate ..060

50120 defer gainorloss = 0.00
50140 on cony ignore Z on ioerr ignore
50150 datasel$ = -0-
50160 while Idatasel5<>'6')

50170 call print curraggmenu
50180 input datasel$
50190 if data-sels'l1

50200 print tab(05) 'Enter present value of future benefits.'

50210 input pres valoffut ben
50220 norcostper_fac z presvaloffut_ben/presvaloffutcomp
50240 elseif data-sel$='z

50250 print tab(05); 'Enter present value of future compensation.'
50260 input presvaloffutcomp
50270 normcostper_fac z presvaloffutben/presvalof_futcomp
50280 elseif data selS='3

'

50300 print tab(OS); 'Enter new normal cost % factor (e.g., .SZ61.'
50310 input new normcostper fac

503z0 normcostper_fac = newnorm_costperfac

50330 elseif data sel$z'4'
50350 print tablOs); 'Enter current FY total base pay.'
50360 input cur_fytotbp

, 50370 endif

50380 endloop
50390 endproc ! aggregtecurrdataentry )

50400!~~--------------------------------
50410
50420!~~--------------------------------
50430!* PROCEDURE printcurr_agg menu *
50440! 11-0-00-00-0-00-00-0 01-0160 N--%II,,1%-%NN,%*%0**** * - -----------------

50450 proc printcurr.aggmenu
50460 curfynorm_cost = normJostperac * S
50470 A cur_fy_totbp

50480 pvofb* ' 1. Present value of future benefits ....... '.3
50490 '..... $& ,ZZZ,ZZZZZZV. M'

56

04

"* W .. ..

.4 w . * --

* ANA



PAGE ZO

50500 pvofc$ ' 2. Present value of future compensation '+&
50510 &' .... $ ZZZZZZZZ,ZZZV.#V'
50520 ncpf$ ' 3. Normal cost percentage factor ...........'41
50530 &' ..... V.ZZZ '
50540 cfytpS = 4. Current FY total base pay ................ 1
50550 V'... $a= ZZZZZZZZV.SWM
50560 cfync$ =' 5. Current FY active force normal cost ....
.50570 V. ... $ZZZ,ZZZ,ZZZZZZV. "a'
50580 exits ' 6. No changes or changes are complete'
50590 print chr$(1Z)
50600 print tab(25); 'Aggregate Current FY Data'
50610 print
506Z0 print tabI1O); 8
50630 & ' Enter the present value of future benefits, the present
50640 print tab( O); S
50650 & 'value of future compensation, and the current FY total base'
50660 print tab( 10), &
50670 & 'pay. The normal cost percentage factor and the current FY
50680 print tab( O); &
50690 & 'active force normal cost will be computed. If you desire to
50700 print tab(10); S
50710 3 'change the normal cost percentage factor, do so and a new
50720 print tab( 10); &
50730 & 'active force normal cost will be computed.'
50740 print
50750 print using pvofb$,presval of futben

* 50760 print using pvofc$,pres val_offutcomp
50770 print using ncpf$,normcost per fac
50780 print using cfytp$,cur_fy_totbp
50790 print using cfync$,cur_fynormcost
50800 print exits
50810 print
508Z0 print tab(40)s 'Please input a number and press <enter>.
50830 endproc !(C print curragg menu C)

- .-50850
50860?

. 50870!C PROCEDURE aggregateprevandtotaldata-entry
-.. • ~~~50880!- - ==

50890 proc aggregateprevandtotadataentry
50910 on cony ignore Z on ioerr ignore
509Z0 data,sel$ a'0'
50930 while (data-selS<>'8')
50940 call print prevandtotal aggmenu

'- 50950 input dataselS

50960 if data-selS='1'
50970 print tab(05); 'Enter previous FY normal cost percentage.'
50980 input prevfynormcostper
50990 prevfy_normcost prevyy_norm cost per * prevfy tot bp
51000 curfy.ainjloss (curjfy_normcost - prev_fy_normcost)

. 510ZO elseif data-sel$='Z'
- 51030 print tab(OS); 'Enter previous FY total base pay.'

51040 input prev_fy_totbp
'- 51050 prev_fy_normcost prev_fy_normcostper C prev_fy_tot bp

51060 curfy.gain loss (curfy normcost - prev_fy_normcost)
51080 elseif data.se5'3'

" - 51090 print tab(O5); 'Enter previous FY active force normal cost.'
51100 input new.prevfynormcost

O 51110 prevfynorm ost newprev_fy_norm cost
A 511Z0 curfy~jain_loss (curjfy_norm_cost - prev_fy_normcost)
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51140 elseif dataselS24'
51150 print tab(05h) 'Enter current FY actuarial gains/losses.'
51160 input newcur-fy.ainjloss
51170 cur_fy_gain_loss z new cur_fygainloss
51190 elseif data-sel$='5'

51200 print tab(OS); 'Enter any deferred gains or losses.'% 51ZI input defjgainloss
. 51220 endif

51230 endloop
51240 endproc

51260
51270!:.
51280!* PROCEDURE print_prevand totalagg_menu *

51300 proc print prevand total aggmenu
513Z0 cur-fy_gainloss = cur_fy_norm_cost - prov_fy_norm_cost

51330 curfy_gainlossappld 2 curfygainloss + defjgain_loss) * A
51340 S (annual-disoerate/1-(1/((1+annual-disc-rateJ**ZO) J)
51350 curfytotretcost 2 curfynorm cost # cur_fy_gain_loss appld
51360 pyncp$ = 1. Previous FY normal cost percentage ..... +3
51370 ..... V.ZZZZ

. 51380 pytbp$ z 2. Previous FY total base pay .............. 'a
51390 & .... $ZZZ,ZZZ,ZZZZZZV.Ml '
51400 pyfnc$ = 1 3. Previous FY active force normal cost ... .3
51410 ' ..... $ZZZZZZ,ZZZ,ZZZV. #@'
514Z0 cyagl$ ' 4. Current FY actuarial gains/losses ....... &
S1430 .... SZZZ, ZZZ, ZZZZZZV. '
51440 defgl$ a 5. Deferred gains or losses ............... 3
51450 3 .... $ Z,ZZZ,ZZ,Z ZZZV • M'
51460 cygla$ z 6. Current FY gains/losses applied ........ I+&
51470 & .... $&ZZ,ZZZ,ZZZ,ZZZV.#'
51480 cytrc$ = 7. Current FY total retirement cost ....... I&
51490 &'.... QZZ, ZZZ, ZZZ, ZZZV. M '
51500 exit$ a S. Ho changes or changes are complete'
51510 print chr$(12)
51520 print tab(16); 'Aggregate Previous FY and Current FY Total Data'
51530 print
51540 print tab(10); &
51550 & ' Enter the previous FY normal cost percentage, the previous'
51560 print tab( 10); &
51570 S 'FY active force normal cost, and any deferred gains or losses'
51580 print tablO); 3
51590 & 'to compute the previous FY active force normal cost, current'
51600 print tab(1)0 &

-,.r 51610 & 'gains/losses applied, and the current FY total retirement cost.'
51620 print
51630 print using pyncp$,prev_fynormcost_per
51640 print using pytbp$,prevfy totbp
51650 print using pyfnc$,prevfynormcost
51660 print using cyagl$,cur_fy_gainloss
51670 print using defgl*,defgain loss
51680 print using cygla$,cur fyjainlossappld
51690 print using cytrc$,curfytotretcost
51700 print exit$
51710 print
51720 print tab(40)) 'Please input a number and press <enter>.
51730 endproc !(* printprevandtotalaggmenu *)
51735!
51740
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60010 !* PROCEDURE expanded multi-year.individual-normal *

6 0 0 2 0 ---------------------- -------------------------

60030 proc expanded multiyear individualnormal
60040 print chr$(IZ) Y print 7 print Z print
60050 print tab(10); S
60060 & You are now in the multiyear expanded individual normal cost'
60070 print tab(10h; &
60080 & 'portion of the program. Note that in this section an answer of'

60Q.90 print tablO); S
60100 A '0 (zero) to an adjustment question means no change.'
60110 print X print
60120 Print 'Input desired discount rate as decimal Ce.g. .08).
60130 input di
60140 print 'Input desired rate of salary increase as decimal (e.g. .055).
60150 input in
60160 print 'Input desired Z rate of retired pay per year of duty (e.g. .02!
60170 input dl
60180 print 'Input desired maximum % of pay basis at retirement (e.g. .75).
60190 input dm
60200 print 'Input minimum los required to retire (e.g. 20).
60210 input mrt
60Z20 print 'Input adjustment to entrant retirement probability for officer-
60Z30 print '(e.g. -.02). The baseline value is 0.4.
60240 input pror
60250 print 'Input adjustment to entrant retirement probability for'
60260 print 'enlisted personnel.
60Z70 print '(e.g. -.02). The baseline value is 0.12.
60280 input proq
60290 print 'Input adjustment to LOS and age at retirement (e.g. -Z).
60300 input adj
60310 print 'Input adjustment to life expectancy at retirement (e.g. +31.
60320 input long
60330 print'If you wish to see only summary totals, type sum'
60340 print 'If you wish to see full detail, type detail.'
60350 input c$
60360 deltls
60370 g=99
60380 tttrc=O
60390 ys:1953
60400 pg$'1e1'

60420 ttrc=O
60430 if (pg$'e1') then ge1
60440 if (pg$=eZ') then g=2
60450 if (pg$='e3' ) then g=3
60460 if (pg$='e4') then g=4
60470 if ( pg$t2'eS' ) then g=S
60480 if (pg$='e6'J then g=6
60490 if Ipg$='e7') then q=7

* 60500 if 1pg$='e8') then g=8
60510 if Ipg$z'e9') then g=9

, 60520 if pg$='w1') then g=10
- 60530 if 1pg$='2') then g=11

: 60540 if (pg$='w3') then g=12
60550 if Ipg$=1w4') then g=13

60560 if (pg$'ol') then g214
60570 if (pg$='ole') then g=15
60580 if (pg;$'o') then g=16
60590 if (pgz'oZe' then g=17
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60600 if pqs'o3') then g2lS
60610 if Ipg$s'o3.' then 7219
606Z0 if (pg$'o4') then q=ZO
60630 if (pg$='oS' then g=21
60640 if (pg$s'o6') then g=22

* 60650 if (pg$'o7') then g=23
60660 if (pg5'o8' then q=24
60670 if Ipg$='o9') then g=25
60680 if (pq$x'o]O' then g=26
60690 if (g:99) then goto 60370
60700 los:avg_los-forretiedjrrade(g tadj
60710 if (los <mrt) then los=mrt
60720 if (los<ZZ) and (los>=ZO) then 1=1
60730 if (los<Z4) and (lo$>:2Z) then 1=2
60740 if (los<Z61 and (los>Z41 then 1=3

-" 60750 if (los<28) and (los>=16) then 1=4
60760 if (los<301 and (los>=283 then 1=5
60770 if (los>=30) then 1:6
60780 bp=current~year basepayig,1)
60790 cf=1983
60800 rf=loeays
60810 n=:rf-cf
60820 pp-bp

* , 60830 for izl to n
60840 tpzpp*in
60850 ppztp+pp
60860 next i
60870 fac slos * dl
60880 if Ifac>dm) then faczdm
60890 if ys>1980) then goto 61650
60900 ann=fac*pp*IZ
60910 if (pg$'el' then goto 61500
60920 if rn<O) then goto 61820
60930 if (d(g)adj<mrt) and (mrtzZO) then goto 61780
60940 ag:f(gJeadj

* 60950 if lag<17+mrt) then ag:17,mrt
60960 if (ag<37) and ag>36) then zx1

. .- 60970 if lag<38) and (ag>237) then z2Z
60980 if (ag<39) and (ag>z38) then z-3
60990 if (ag<40) and (ag>=39) then zx4
61000 if fag<41) and (ag>40 then z25
61010 if (aq<4Z) and aq>=41) then zN6
61020 if (ag<431 and 'ag>Z) then z37
61030 if (aq<44) and (ag>x4 31 then z%8
61040 if (ag<45 and (ag>-44) then z29
61050 if (aq<46) and (ag>5) then zlO

. 61060 if (ag<47) and (ag>=46) then zs]]
61070 if (ag<4a3 and (ag>2471 then Z12
61080 if (ag<49J and (ag>248) then z=13
61090 if (ag<SOI and (ag>s49! then z214
61100 if (ag<51J and (ag>=503 then z=15
61110 if (ag<52 and (ag>=51I then z-16
61120 if (ag<53) and (ag>-52! then z217
61130 if (aq<4 I and (ag>51) then z198
61140 if (ag<556 and (ag>54) then z-19
61150 if (ag<56) and lag>zS5) then z:20
61160 if (ag<57) and (ag>s56) then zZ1
61170 if lag<S8) and lag>s57) then z222
61180 if (ag<59) and (ag>x58) then z:23

- , 61190 if lag<60) and laq>359) then 224
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61200 if (ag<61) and (ag>=60) then z=25
61210 if (ag<62) and (ag>=61) then z=27
61ZZ0 if (ag<63) and (ag>=6Z) then z=28
61230 if tag<641 and (ag>=63) then z=29
61240 if (ag<65) and (ag>2641 then z=30
61250 if tag>=65} then zz31
61260 if Ig<=91 then lize(zJ

,., N a 61270 if Ig>=10 then li=oztzJ
61Z80 lizli+long
61290 q=( 1+dil* )*li
61300 pre=ann*((1-(1/q j)/di
61310 t=(:I+di)**losJ-l
61320 nc=pre*(di/t )
61330 rc=nc
61340 if (g>201 then goto 61380
61350 if (g<20) then pro=.12
61360 if lg<203 then propproq
61370 goto 61400
61380 if Ig>.20) then pro=.4
61390 if (g>=Z)0 then prop=pror
61400 pro=t pro+prop )ldelt
61410 deltzl
614Z0 tgtztargetretired gradeprob(g)
61430 if (ys>1950s and (y3<1983) then goto 61750
61440 pec=pro*tgt~new
61450 trczpec~rc
614+60 ttrc~ttrc~trc

61470 if Ic$='sum') then goto 61490
- • 614a0 print using 'l # ',pg;nc~trc
, .. ,614+90 goto 61850

61500 print 'Year of Entry = 'lys
61510 if (c$='eum') then goto 61640
615Z0 print 'DISCOUNT RATE 2j di
61530 print 'SALARY SCALE ESTIMATOR 2 'iin
61540 print 'ADJUSTMENT TO ENTRANT RETIREMIENT PROBABILITY FOR'
61550 print 'OFFICERS z 'spror
61560 print 'ADJUSTMENT TO ENTRANT RETIREMENT PROBABILITY FOR'
61570 print 'ENLISTED PERSONNEL a ' proq

. p.61580 print 'ADJUSThENT TO LOS AM T AGE AT RETIREMIENT z ')lad
61590 print 'ADJUSTMENT TO LIFE EXPECTANCY AT RETIREMENT ';long
61600 print 'RETIREMENT PAY BASIS PER YEAR OF SERVICE z 'ldl
61610 print 'RETIREMENT PAY CEILING AS PERCENTAGE OF BASIC z 'dm
616Z0 print 'MINIUIt LOS FOR RETIREMENT z ';mrt
61630 print 'PAv", ADE NORIMAL COST TOTAL COST'

• .- ,6164+0 groto 6091U
61650 a=n-2

,.61660 rpzbp
., 61670 for kzl to a

61680 vpzrp*in
61690 rpxvp~rp
61710 next k
617Z0 sp~tin~rpI+rp
61730 pp=lsp+rp+ppl/3
61740 goto 60900

:.~'- *61750 if (g>=Z)0 then newlOoooffJceraccession(ys-19501
61760 if (9<ZO) then new=lOOO*enlistedacceasion(YS-1950)
61770 goto 61440
61775 average_losxavg_losforretiredjgrade(J
61780 aq=avg_agetfor retired grad(g q3mrt-avemgelos-adj
61790 REM FORIULA TO AD ATTRITON IF AVG LOS < MILOS FOR RETIREMENT
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61800 delt=1.00**Wmrt-averagejlos-adjJ
61810 got 60950 :2 0

a61840 goto 61460
6185. IF 1g=o0 HNGT 20

*61860 IF (pgS~o9') THEN PG$0100
61870 IF (pg$:'o8' ) THEN PG$=:091

'a61880 IF (pgS~o7')THMP=18
61490 IF (pgS~o6' THEN PGS=071
61900 IF (pg$=o5') THEN PG$=1061
61910 IF (pg$=zo4' I THEN PG$=1051
61920 IF (pgS='o3e') THEN PGS=O4'
61930 IF (pg$='o2se) THEN PG*:O03E'
61940 IF (PGS=IO1E ) THEN PGS=OZEI
61950 IF (PG$=IW4') THEN PGS=O1E'
61960 IF (PGSIW3') THEN PGS=W4'
61980 IF (PGS:N2Z) THEN PG$=IW3'
61990 IF (PG$='W1') THEN PGSWWN2

*a-62000 IF IPG$=IE9 ) THEN PGS:'Wl
6Z20 IF (PG$E83) THEN PG$=IE9'
62020 IF (PGWE74 ) THEN PGWES,
62030 IF (PG$=IE6') THEN PGS:IE7'
62040 IF (PG$= IES I) THEN PGS:E61
6Z050 IF 1PGWE41) THEN PGS=1E51
62060 IF (PG$E3') THEN PGS:IE4'
62070 IF (PG$EZI1 THEN PG$E3'
62080 IF CPG$=E1) THEM PGS=IEZ
62090 GOTO 60430
62100 PRINT USING 'TOTAL YEAR GROUP COST---------------TTRC:
62110 TrrRC=TFTRCI+rFRC
62120 IF YS=1982 THEN GOTO 62150
62130 YS=YS+1
62140 goto 60400
62150 print-
6Z160 print using 'Regular Navy Cost = $11-----------------tttrc
62170 print'**
62190 endproc (*expandedmulti..yearjindividual ~
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APPENDLVB

MILRET COMPUTER PRINTOUTS

MILIT"ARY PENSIZON COSTS

This is a three-part interactive program that
calculates individual, aggregate, and multi-year
retirement costs. Choose a selection from the
following list of options.

1. Program description
2. Enter/change data and actuarial assumptions

3. Individual entry-age cost method

4. Aggregate entry-age cost method

S. Expanded multi-year individual cost method

6. Exit program

Type in your selection number and press the <enter> key.

IiILPMT Description

Welcome to the HILRET program. This program was developed
at the Naval Postgraduate School in 1983 and revised in 198S.
The program utilizes three variations of the entry-age normal
method of determining retirement costs%

1. Individual entry age normal
Z. Aggregate entry age normal
3. Multi-year expanded individual

The individual subprogram produces detailed information at
the individual paygrade and year of service entry level.
Retirement costs are computed from user-supplied information
and internally stored data. Some of the actuarial and economic
assumptions may be changed by the operator.

Please press <enter> to continue =x>
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MILRET Description 1cont.)

The aggregate subprogram requires the operator to input all
of the data. The information stored within the program is notmavailable to this subprogram. There are no "hardwired" prob-~ability assumptions.

The multi-year expanded individual subprogram computes both

normal costs and total retirement costs for years 1953 through
1982. This subprogram utilizes user-provided data and stored
information. The operator may select from a "summary" or a
"detail" presentation of the retirement cost calculations.

When you are returned to the main menu, please select from
the options listed. If this is your first time with this pro-
gram, you may want to review the assumptions first.

Please press <enter> to return to main menu.

Military Pension Costs

This is a three-part interactive program that
calculates individual, aggregate, and multi-year
retirement costs. Choose a selection from the
following list of options,

1. Program description

Z. Enter/change data and actuarial assumptions

3. Individual entry-age cost method

4. Aggregate entry-age cost method

5. Expanded multi-year individual cost method

6. Exit program

Type in your selection number and press the <enter> key.
2

MILRET Data
The following actuarial and economic values are currently

stored within the MILRET program. To change a value, type
in the selection number first (i.e., from I to 7) and press
<enter>. When the prompt appears, type in the new value as a
decimal te.g., .065) and press <enter> again. Repeat this as
often as necessary. Enter an " to return to the main menu.

1. C .050

2. Salary scale increase a .055
3. Annual discount rate = .060

-. . "4. Annuity multiplier 2.OZS
5. Maximum percentage of base pay = .750

- - 6. Officer retirement probability z .400
7. Enlisted retirement probability .120
8. No changes or changes are complete

Please input a number and press <enter>.

a%
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Military Pension Costs

This is a three-part interactive program that
calculates individual, aggregate, and multi-year
retirement costs. Choose a selection from the

following list of options.

1. Program description

2. Enter/change data and actuarial assumptions

3. Individual entry-age cost method

4. Aggregate entry-age cost method

S. Expanded multi-year individual cost method

6. Exit program

Type in your selection number and press the <enter> key.

3

You are now in the individual HILRET subprogram. Detailed
information for an individual retirement pay grade and specific
year of service entry date is produced.

Press <enter> to continue ==>

Individual Subprogram Data
Start with item number I and enter the desired "Paygrade at

retirement." Next enter the "Year of service entry." Data items
3 through 7 will be supplied by the program. If you desire to
change them, type in the appropriate number and press <enter>.

1. Paygrade at retirement
Z. Year of service entry 5 0
3. Average LOS for this paygrade = 0.0
4. Average age for this paygrade = 0.0
5. Remaining life expectancy = 0.00

p. 6. Probability of new entrant retiring a 0
7. Probability of entrant retiring in tgt grade 0

8. Data entry complete

Please input a number and press center>.

Enter paygrade at retirement.
. oS
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Individual Subprogram Data

Start with item number I and enter the desired "Paygrade at
retirement." Next enter the "Year of service entry." Data items
3 through 7 will be supplied by the program. If you desire to

change them, type in the appropriate number and press <enter>.

1. Paygrade at retirement OS

2. Year of service entry 0
3. Average LOS for this paygrade = 24.9
4. Average age for this paygrade 4 46.3
S. Remaining life expectancy = 30.83

6. Probability of new entrant retiring = .4
7. Probability of entrant retiring in tgt grade = .3299

4" 8. Data entry complete

, DPlease 
input a number and press <enter>.

2
1973Enter year of service entry.

Individual Subprogram Data
Start with item number I and enter the desired "Paygrade at

retirement." Next enter the "Year of service entry." Data items
3 through 7 will be supplied by the program. If you desire to
change them, type in the appropriate number and press -enter>.

1. Paygrade at retirement o5
Z. Year of service entry 1973
3. Average LOS for this paygrade Z4.9
4. Average age for this paygrade a 46.3
5. Remaining life expectancy = 30.83
6. Probability of new entrant retiring = .4
7. Probability of entrant retiring in tgt grade z .3299
8. Data entry complete

Please input a number and press <enter>.

Previous Year Normal Cost Data

The previous year individual normal cost will be calculated
based on the current year actuarial assumptions and other data
displayed below. However, different values may be entered by
selecting the appropriate number, pressing <enter>, and then
entering your data. Enter any known deferred gains/losses.

If you enter a value for previous year, it will be used instead
of one being computed by the program.

1. Previous year individual normal cost = $ 0.00
2. Deferred gains or losses = $ 0.00
3. Previous year salary scale increase a .055
4. Previous year annual discount rate z .060
S. Previous year life expectancy = 30.83
6. No changes or changes are complete

Please input a number and press <enter>.
z," 1

"". Enter previous year individual normal cost (e.g., 5823.6).
12345 .66
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Previous Year Normal Cost Data

The previous year individual normal cost will be calculated
% based on the current year actuarial assumptions and other data

displayed below. However, different values may be entered by
selecting the appropriate number, pressing <enter>, and then
entering your data. Enter any known deferred gains/losses.
If you enter a value for previous year, it will be used instead
of one being computed by the program.

1. Previous year individual normal cost = $12345.66
Z. Deferred gains or losses = $ 0.00

3. Previous year salary scale increase = .055
4. Previous year annual discount rate = .060
5. Previous year life expectancy = 30.83

6. No changes or changes are complete

Please input a number and press <enter>.

3Z75Enter any deferred gains or losses (e.g., 127.Z4).
327.58

Previous Year Normal Cost Data

The previous year individual normal cost will be calculated
based on the current year actuarial assumptions and other data
displayed below. However, different values may be entered by
selecting the appropriate number, pressing <enter>, and then
entering your data. Enter any known deferred gains/losses.
If you enter a value for previous year, it will be used instead
of one being computed by the program.

1. Previous year individual normal cost = $1Z345.66
2. Deferred gains or losses = $ 327.58
3. Previous year salary scale increase .055

4. Previous year annual discount rate .060
S. Previous year life expectancy = 30.83
6. No changes or changes are complete

Please input a number and press <enter>.

J 6

Individual Data Summary

1. Paygrade at retirement o5
Z. Year of service entry 5 1973

3. Average LOS for this payg:ade = 24.9
4. Average age for this paygrade = 46.3
S. Remaining life expectancy = 30.83

6. Probability of new entrant retiring = .4
7. Probability of entrant retiring in tgt grade .3299
8. Current year = 1983
9. Cola = .05

10. Salary scale increase 
= 

.055

11. Annual discount rate = .06
12. Annuity miltiplier = .025
13. Maximum < of basepay = .75

Press <enter> to continue : >
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Individual Retirement Cost Projections

1. Current monthly basepay at retirement paygrade z $ 3Z66.10
2. Projected monthly basepay at retirement paygrade : 7ZSZ.56
3. Pay basis for retirement = $ 7ZSZ.56
4. Percentage multiplier = .6ZZ5
5. Projected yearly retirement annuity = $ 54176.60
6. "Present" value of retirement benefits in retirement year 2 $ 753154.04
7. Current present value of retirement benefits = $ 316101.40
8; Current year individual normal cost = $13832.30

'. .4-,

%* " Press <enter> to continue =>

Target Group Retirement Cost Projections

1. Current year individual normal cost ............ $ 13,83Z.30
2. Previous year individual normal cost ........... $ 1Z,345.66
3. Current year gains or losses ................... $ 1,486.64
4 4. Deferred gains or losses ....................... $ 3Z7.58
S. Applied gain or loss ........................... $ 180.21
6. Current year individual retirement cost ........ $ 14,O1Z.51

01 7. Number of new entrants in entry year ........... 7,600
8. Target population retiring ..................... ........ 1,003
9. Current target group retirement cost ........... $ 14,0S3,089.97

tA.

Press <enter> to continue n

Military Pension Costs

./ This is a three-part interactive program that
calculates individual, aggregate, and multi-year
retirement costs. Choose a selection from the
following list of options.

1. Program description

Z. Enter/change data and actuarial assumptions

-" 3. Individual entry-age cost method

4. Aggregate entry-age cost method

S. Expanded multi-year individual cost method

6. Exit program

Type in your selection number and press the <enter> key.
Oft" 4
-r

--. 4'
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Aggregate Current FY Data

Enter the present value of future benefits, the present

value of future compensation, and the current FY total base

pay. The normal cost percentage factor and the current FY
active force normal cost will be computed. If you desire to
change the normal cost percentage factor, do so and a new
active force normal cost ill be computed.

1. Present value of future benefits ............ $ .00
Z. Present value of future compensation ........ $ .00

3. Normal cost percentage factor ................ 0000

4. Current FY total base pay ................... S .00

S. Current FY active force normal cost ......... $ .00
6. No changes or changes are complete

Please input a number and press <enter>.

Etrpresent value of future benefits.Z4S6784Z56.67

KO-7 Dvid byzero

Aggregate Current FY Data

N. Enter the present value of future benefits, the present

value of future compensation, and the current FY total base
pay. The normal cost percentage factor and the current FY
active force normal cost will be computed. If you desire to
change the normal cost percentage factor, do so and a new
active force normal cost will be computed.

1. Present value of future benefits ............ S Z,4S6,784,156.67
Z. Present value of future compensation ........ $ .00
3. Normal cost percentage factor . . . .
4. Current FY total base pay ................... S .00
S. Current FY active force normal cost ......... $ .00
6. No changes or changes are complete

Please input a number and press <enter'

Enter present value of future compensation.
348 7458998.56

Aggregate Current FY Data

Enter the present value of future benefits, the present
.r value of future compensation, and the current F'Y total base

pay. The normal cost percentage factor and the current F'f

active force normal cost will be computed. If /ou lesire to
change the normal cost percentage factor, do so and a new

active force normal cost will Do computed.

.r S. Present value of future benefits .. Z. S 5.6A 6
Present 4alue of fUture 'm pnsati.n I . ,

3. Nor, al cost percentaqe factor
.. Current FY total base pat $ 0
S. Current FY active fo)rce nor'ial !!%t 10
6. No changes or :harges are complete

Please input a number and press enter-

'4
Erter current FY total base pat

I '._ _ _
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Aggregate Current FY Data

Enter the present value of future benefits, the present
value of future compensation, and the current FY total base
pay. The normal cost percentage factor and the current FY
active force normal cost will be computed. If you desire to
change the normal cost percentage factor, do so and a new
active force normal cost will be computed.

1. Present value of future benefits ............ $ Z,456,784,Z56.67
2. Present value of future compensation ........ $ 3,487,458,998.56
.3. Normal cost percentage factor ................ 7045
4. Current FY total base pay ................... $ 49,467,83Z,456.99
S. Current FY active force normal cost ......... $ 3,1P47,4ZO,642.45

4%' 6. No changes or changes are complete

Please input a number and press <enter>.

Aggregate Previous FY and Current FY Total Data

Enter the previous FY normal cost percentage, the previous

FY active force normal cost, and any deferred gains or losses

to compute the previous FY active force normal cost, current
gains/losses applied, and the current FY total retirement Cost.

- 1. Previous FY normal cost percentage ........... 0000
2. Previous FY total base pay..................$ .00
3. Previous FY active force normal cost ........ $ .00
4. Current FY actuarial gains/losses ........... $ 3,1,47,ZO,642.4S
S. Deferred gains or losses .................... $ .00
6. Current FY gains/losses applied ............. $ 274 , 06,474.33
7. Current FY total retirement cost ............ $ 3,4ZI,8Z7,116.78
8. No changes or changes are complete

Please input a number and press <enter>.

Enter previous FY normal cost percentage.
.57

Aggregate Previous FY and Current FY Total Data

Enter the previous FY normal cost percentage, the previous
FY active force normal cost, and any deferred gains or losses
to compute the previous FY active force normal cost, current
Sgains/losses applied, and the current FY total retirement cost.

1. Previous FY normal cost percentage ........... 5700
SPrevious FY total base pay................... $ .00
S. Previous FY active force normal cost ........ $ .00
4. Current FY actuarial gains/losses ........... $ 3,147,42O,642.45
5. Deferred gains or losses .................... $ .00
6. Current FY gains/losses applied .............. 274,406,474.33
7. Current FY total retirement cost ............ * 3,4Z1,827,116.78
8. No changes or changes are complete

Please input a number and press <enter>.
"

Enter previous FY total base pay.
3764S910 S4. S7

_ 0
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Aggregate Previous FY and Current FY Total Data

Enter the previous FY normal cost percentage, the previous
FY active force normal cost, and any deferred gains or losses
to compute the previous FY active force normal cost, current
gains/losses applied, and the current FY total retirement cost.

1. Previous FY normal cost percentage ......... . 5700
2. Previous FY total base pay .................. $ 3,784,59Z,03o4.57
3. Previous FY active force normal cost ........ $ Z,157,Z17,4S59.70
4. Current FY actuarial gains/losses ............ 990,ZO3,18Z.75
5. Deferred gains or losses .................... $ .00
6. Current FY gains/losses applied .............. $ 86,330,4Z5.80
7. Current FY total retirement cost ............. 3,Z33,751,068.26

8. Nn changes or changes are complete

Please input a number and press <enter>.

Enter any deferred gains or losses.
4,7854.84.37

484 3 Aggregate Previous FY and Current FY Total DataV." Enter the previous FY normal cost percentage, the previous

FY active force normal cost, and any deferred gains or losses
to compute the previous FY active force normal cost, current
gains/losses applied, and the current FY total retirement cost.

1. Previous FY normal cost percentage ........... 5700
2. Previous FY total base pay .................. S 3,784,592,034.57
3. Previous FY active force normal cost ........ $ Z,157,217,459.70
4. Current FY actuarial gains/losses ........... $ 990,203,182.75
5. Deferred gains or losses .................... $ 4,785,484.37
6. Current FY gains'losses applied ............. $ 86,747,646.14
7. Current FY total retirement cost ............ $ 3,Z34,168,288.59
8. No changes or changes are complete

Please input a number and press <enter>.

8

Mlilitary Pension Costs

This is a three-part interactive program that
calculates individual, aggregate, and multi-year
retirement costs. Choose a selection from the
following list of optionst

1. Program description

2. Enter/change data and actuarial assumptions

3. Individual entry-age cost method

4. Aggregate entry-age cost method

5. Expanded multi-year individual cost method

6. Exit program

Type in your selection number and press the <enter> key.
6
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4-.. C." APPE.VDIX C

FORMULAS IN THE ORIGINAL ENTRYAGE COMPUTER PROGRAM

Prooram Formula Exolanation

CF=1983 Current Year = 1983

RF=LOS+YS Retirement Year = Length of Service + Year
of Service Entry

"-- N=RF-CF Number of Years to Retirement = Retirement
Year - Current Year

IN=.055 Salary Scale Increase .055

PP=BP This is a rather long way of computing the
FOR I=1 TO N projected base pay at retirement. A more
TP=PP*IN acceptable computation is:

PP=TP+PP

NEXT I PP = BP x (1 + IN) ** N

where PP is projected basepay at retirement
(or, future value); BP is current basepay

(or, present value); IN is salary scale
increase (or, interest per period); and N
is the number of years to retirement (or,
(number of periods).

FAC=LOS+CL The percentaqe of basepay that a retiree is
entitled to (FAC) is computed by multiply-
ing his/her lenqth of service (LOS) by a
percent value (DL):

50% = (20 years) x (2.5% per year)
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Program Formula Explanation
A.NN=FAC*PP*12 A retiree's annual annuity (AN.') is comou-

ted by multiplyinq his/her projected oase
pay (PP) by nis percentage of basep3y (FAC)
by 12 rmonths:

$18,00J/yr. = 50% x S300Y'/mo. x 12 mo.

Q=(l+DI)**LI The present value of a retiree's
PRE=ANN* ((1/Q))/DI future retirement benefits are

calculated:

(1 + DI)LI
PRE = ANN *

DI

where PRE is the present value of
future retirement benefits, ANN is
the yearly retirement annuity, DI
is the annual discount rate, and
LI is the life expectancy of the
retiree at retirement.

A more traditional representation
of the above is:

1
1-

PV = PYMT x

where PV is the present value,
PYMT is the payment, i is the
interest rate oer oeriod, and N is
the n:Toer of oeriods.
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Program Formula Explanation

T=((I D[)**LOS)-l These two proqram statements calculate
;4 NC=PRE* (DI/T) tne current year's normal cost:

-- DI

'C = PRE *
(I + DI) - 1

where NC is the normal cost, PRE is the
present value, DI is the discount rate,
and LOS is the retiree's length of
service.

V=N+l The applied gain/loss is calculated
X=i/((I+DI)**V) as follows:
AP= (FC+GL) *(DI/(l-X))

a, DI
AP = (FC + GL) * ,

M+1Qi 1 (- -
. .: (I + 0)N,

where AP is the applied gain/loss,
FC is the current year gain/loss, CL
is the deferred gain/loss, DI is the

annual discount rate, and N is the
nunber of years to retirement.

RC=NC+AP The current year individual retirement cost (RC)
is calculated by adding the current year indivi-
dual retirement cost (,C) and the applied gain or
loss (AP).

PEC=PRO*TC-'*NE The target population retiring (PSC) is
computed ny multiplying the orooability of
a new entrant retiring (PRO) by the proo-
ability of an entrant retirinq at the tar-
get payqrade (TC7) and ny the numoer of
entrants in tne initial year of service
(NEW).

a% -.
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Proqram Formula Explanation

TRC=PEC*RC The current target group retir--,nent cost (TR])
is calculated by multiplying the target popula-
tion retiring (PE-) by tne current year indivi-

dual retirement cost (RC).

A-N-2 For individuals enterinq tne services
after SeDtember 1980, tne pay nasis for

, FOR K=I TO A retirement is the average of the last 36
VP=RP*IN months of baseoay versus ending basepay.
RP=VP+RP This program "module" finds the future
NEXT K value of basepay to the retirement year
SP=(IN*RP)+RP minus two, then comoutes the next years'
PP=(SP+RP+PP)/3 basepay. Finally, the three basepays are

averaqed.

PF=PBE/PCE The normal cost percentage factor (PF) is
calculated by dividing the present value
of future benefits (PBE) by the present
value of future composition (PCE).

YC=PF*TBF The current year active force normal cost

is calculated by multiplying the current
fiscal year total base pay (TF) by the
normal cost percentage factor (PF).

V=Q F*LTBF The previous normal cost is calculated by
multiplying the previous year total basepay
by the previous year normal cost % factor.
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APPENDIX D

VARIABLES IN THE ORIGINAL ENTRYAGE COMPUTER PROGRAM

*: (LISTED IN ORDER OF APPEARANCE)

LISTING OF VARIABLES AND COMPUTATIONS IN
ORDER OF APPEARANCE IN THE COMPUTER PROGRAM

I. INDIVIDUAL ENTRY AGE COST METHOD

CK$ * PROGRAM CHOICE', i.e., 'IND' for individual method
cost calculations, 'AGG' for aggregate method cost
calculations, 'GANG' for expanded multlyear individual
cost calculations, and 'HALT' to exit the program.

P(x,y) * CURRENT YEAR PAY MATRIX' with rows defined by pay
grade and columns defined by years of service.
Contains base pay for all twenty-six paygrades (El-E9,
WI-W4, 01, OIE, 02, OZE, 03. 03E, 04-010) and for over
20 years of service (over 20 yrs., over 22 yrs., over
24 yrs., over 26 yrs., over 28 yrs., over 30 yrs.)

E(x) * ENLISTED LIFE EXPECTANCY MATRIX* containing thirty-
one non-disability retired life expectations for ages
36 yrs. to 66 yrs., Inclusive.

OZ(x) * "OFFICER LIFE EXPECTANCY MATRIX* containing thiry-one
non-disability retired life expectations for ages
36 yrs. to 66 yrs., inclusive.

D(x) ' 'AVERAGE LOS MATRIX* containing twenty-six length-of-
service (LOS) values corresponding to the twenty-six
different paygraoes.

. - AEAG G T ARX

F(x) *AVERAGE AGE AT RETIREMENT MATRIX* containing twenty-
six average age values for each of the twenty-six
different paygrades.

FZ(x) ' 'TARGET RETIREMENT GRADE PROBABILITY MATRIX" contain-
ing a probability of retiring in a particular paygrade
for each of the twenty-six paygrades.

76

*,

% % %%l



LISTING OF VARIABLES AND COMPUTATIONS IN
ORDER OF APPEARANCE IN THE COMPUTER PROGRAM

OD(x) - *OFFICER ACCESSION MATRIX" containing thirty-two
values for officer accession values for the years
1951-1982, inclusive.

R(x,y) - 'PREVIOUS YEAR PAY MATRIX" containing the same rows
3na colimns as rhe "CURRENT YEAR PAY MATRIX* LP(x,y))

PG$ - 'PAYGRAOE AT RETIREMENT* input by operator as El, E9.
WI, 01, E, 0 5 , etc.

G - An integer from I to Zb corresponding to "PAYGRADE AT
RETIREMENT', e.g., G-l for El, G-2 for EZ, G-10 for
WI, G-26 for 010. Used to determine values from LOS
4nd oay matr~ces.

0, YS - 'YEAR OF SERVICE ENTRY" input by operator, e.g.. 1972.

LOS - Either 'AVERAGE LENGTH OF SERVICE FOR THIS PAYGRADE'
taken from the *AVERAGE LOS MATRIX' CLOS-O(G)] con-
tained In the program, or an "ESTIMATED LENGTH OF
SERVICE AT RETIREMENT' input by the operator.

L ' An Integer ranging from 1 to 6 depending upon the
value of LOS, e.g., if 20<LOS<22 then L-I, etc. Used
with "G* to determine values from the pay matrix.

BP - 'MONTHLY BASE PAY AT RETIREMENT GRADE' based upon

paygrade and Length of service. Taken from the current
(1983) pay matrix:

8P - PG ,L)

CF * 'CURRENT FISCAL YEAR', contained in program as a fixed
value (1983).

2
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LN LISTING OF VARIABLES AND COMPUTATIONS IN
ORDER OF APPEARANCE IN THE COMPUTER PROGRAM

RF -* PROJECTED RETIREMENT YEAR* determined by adding
*LENGTH OF SERVICE' ',LOS) and *YEAR OF SERVICE ENTRY"
(YS) togethier:

RF wLOS # YS

N - 'NUMBER OF YEARS TO RETIREMENT* determined by
subtracting 'CURRENT YEAR" (CF) from *PROJECTEDI RETIREMENT YEAR- (RF):

N - RF - CF

IN - "SALARY SCALE INCREASE* default to .055, or can be
changed by operator.

PP * PROJECTED MONTHLY BASEPAY AT RETIREMENT GRADE*
Computed by compounding "CURRENT MONTHLY BASEPAY AT
RETIREMENT GRADE" (BP) by the *SALARY SCALE INCREASE"
CIN):

PP - 8P
FOR I - 1 TO N
TP - PP IN

~ .~PP - TP *PP

NEXT I

DL * PERCENTAGE OF BASEPAY PER YEAR OF SERVICE*, default
walue of .025 (4.e.. 2 1/2 Zper" yr. of service), but

FAC * PERCENTAGE OF BASEPAY FOR RETIREMENT* that a retiree
has earned for retirement pay . Determined by multi-
plying "AVERAGE/ESTIMATED LENGTH OF SERVICE* (LOS) by
*PERCENTAGE OF BASEPAY PER YEAR OF SERVICE (DL):

% FAC - LOS * DL

DM * MAXIMUM PERCENTAGE OF BASE PAY" that a retiree may
receive. Default value is .75 (i.e., 75%) , but can be
changed by operator. If FAC is greater than OM, then
FAC is assigned the value of OM.

3
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LISTING OF VARIABLES AND COMPUTATIONS IN
ORDER OF APPEARANCE IN THE COMPUTER PROGRAM

ANN "PROJECTED ANNUAL RETIREMENT PAY" computed by multi-% plying *PERCENTAGE OF BASEPAY FOR RETIREMENT- (FAC)by the *PROJECTED MONTHLY BASEPAY" (PP) and by 12
months:

ANN - FAC * PP * 1Z

01 * ANNUAL DISCOUNT RATE" default to .09 (i.e., 9. per
year), but may be changed by the operator.

AG ' AVERAGE AGE AT RETIREMENT FOR THIS PAYGRADE" taken
from the "AVERAGE AGE AT RETIREMENT MATRIX" CAG-F(G)lcontained in th- orogram, or can be changed by the
operator.

Z * An integer ranging from I to 31 depending upon thevalue of AG (e.g., if 36<AG<37 then Z ' if 45<AG<46
theD Z-31).

LI ' REMAINING LIFE EXPECTANCY (at retirement) FROMACTUARIAL TABLES" taken from "ENLISTED/OFFICER
LIFE EXPECTANCY MATRICES". Determined by 'AVERAGEAGE AT RETIREMEN4T FOR THIS PAYGRAOE" [LIxE(Z) or
LI-OZ(Z)I, or can be changed by the operator.

Q An Intermediate var'atle used to eventually compute
the present value of future retirement benefits. It iscomouted by adding "I* to the "ANNUAL DISCOUNT RATE"(D) and raising that sum to the "LIFE EXPECTANCY'
(P) exponent:

S0 
* (1 01)'LI

PRE * 'PRESENT VALUE OF FUTURE RETIREMENT BENEFITS" is
COMoUted by itultiplying the 'PROJECTED ANNUALRETIREMENT PAY' (ANN) as follows:

1 - (i/0)PRE - ANN x
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LISTING OF VARIABLES AND COMPUTATIONS IN
ORDER OF APPEARANCE IN THE COMPUTER PROGRAM

T * An Intermediate variable used to eventually compute
the current year individual normal cost. It is com-
puted as follows:

T • * 0) "" LOS] - 1

NC - 'CURRENT YEAR INDIVIDUAL COST* is computed as follows:

NC - PRE - (DI/T)

JN - *SALARY SCALE %" used to calculate the 'PREVIOUS YEAR
NORMAL COST" (OC). Can be assigned the same value as
current year 'SALARY SCALE INCREASE" (IN) or can be
changed by tle operator.

H - Assigned the value of "G' which is an integer value
corresponding to the individual's paygrade.

M - Assigned the value of "L 1 wich is an integer value

A,. corresponding to the individual's LOS.

QP - The previous year's "MONTHLY BASE DAY AT RETIREmE4T"1 corresDonoing to the current year's "BP'. TaKen from
the "PREVIOUS YEAR PAY MATRIX*:

OP - R(H,. )

0 - *NUMBER OF YEARS TO RETIREMENT FROM THE PREVIOUS YEAR"
and is determined by adding "* to the 'NUMBER OF
YEARS TO RETIREMENT" (N):

0 *N. 1

XP ' PROJECTED MONTHLY BASEPAY AT RETIREMENT CALCULATE3
FROM THE PREVIOUS YEAR*. It 4s comoutea as follows:

As XP - OP
FOR J - I TO 0

UP - XP *
mP • jP %*
NEXT j

So
1%*, ,
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LISTING OF VARIABLES AND COMPUTATIONS IN
ORDER OF APPEARANCE IN THE COMPUTER PROGRAM

El 'PREVIOUS YEAR DISCOUNT RATE". Can be assigned tMe

same value as tne :crrent year's "ANNUAL DISCOUNT
RATE (DI), or can be cnangea by the operator.

MI ' PREVIOUS YEAR LIFE EXPECTANCY. Can be assigned the
same value as :ne current year's *REMAINING LIFE
EXPE:-ANCY (at ret'rement), or can be changed by the
operator.

S An ter-ned-a uea1te 'sea to event aIIy comoute the
prey-ous year's present value of future retirement
benefhts. It Is comotea by adding "l' to the
"3RE 4 !'JS YEAR DISCOUNT RATE' (El) and raising to the
PREdO S YEAR L IFE EXPE2TA.4CY" (MI) exponent:

S " El)

DRE * PRE41OUS YEAR PRESENT VALUE OF FUTURE RETIREMENT
BENEFITS •  s :zmoL eo as follows:

4, - l ( lS )

'RE • 3NN x
E I

J - ec 'a i ar'a.le used to eventually compute
" ev* fear's 4nO v'. ual normal cost. It is
::2c ': : iS '01'OwS:

j * * * 1S' - I

* "PEqIDUS YEAR INDIVIDUAL NORMAL COST" is computed

• *.] E • .:,u)

- •*' EN T EAR SAINS )R LDSSES' computed by suotract4 ng
"~, S E :ND':D AL NORMAL COST' (OC) from the

- "-: T 'EAp :NDI'ICJAj NCRMAL COST' (NC):

')
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LISTING OF VARIABLES AND COMPUTATIONS IN
ORDER OF APPEARANCE IN THE COMPUTER PROGRAM

V - An Intermedite iar-aole iSed In tie calculat'on of
the "APPLIEO SAIN OR LOSS" (AP). it s :omputed by
adding "I" to the NUIBER OF YEARS TO RE72REE4t" N0):

V N -
X - An 4ntermediate oar-aole Jse 'n tie cdlcilit-on of

the *APPLIED ;AIN OR LOSS* (AP). It is calculated as
fo Ilows:

"e .

j I - 01 "

GL - DEFERRED GAINS OR LOSSES'. This value Is e~ther 'nput
by the operator if known, or defaults to a "0" value
If unknown.

AP ' "APPLIEO GAIN OR LOSS* computed as follows:

0I
AP - (FC - GL)

. (1 - I)

RC - 'CURRENT YEAR (total) RETIREMENT COST' eQuals.
the "CURRENT YEAR INDIVIDUAL NORMAL COST' (NCJ plus
any "APPLIED GAINS OR LOSSES" (AP):

RC - NC - AP

PRO - "PROBABILITY OF A NEW ENTRANT RETIRING. It has a
Eefault value of .12 for enlisteos and .4 for
off 4 cers, but can be changed by the operator.

FZ(G) - 'PROBABILITY OF ENTRANT IETIRING AT TARGET GRADE"
default to a value from the "TARGET RETIREMENT
PROBABILITY MATRIX" (FZ) dependent upon paygrage,
or can be changed by operator.

TGT * "PROBABILITY THAT ENTRANT RETIRES AT SELECTED TARGET*
is default to the FZ(G) ratrIx value, or can be
changed by the operator.

7
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LISTING OF VARIABLES AND COMPUTATIONS IN
ORDER OF APPEARANCE IN THE COMPUTER PROGRAM

VC - "PREVIOUS YEAR NORMAL COST' is entered by the operator
if known. Othe-wise. it is calculated by multiplying
the 'PREVIOUS YEAR NORMAL COST Z FACTOR' (OF) by the
'PREVIOUS YEAR TOTAL BASE PAY- (UBF):

VC - OF * UBF

WC ' CURRENT YEAR'S ACTUARIAL GAIN OR LOSSES* computed by
suotracting the *PREVIOUS YEAR ACTIVE FORCE NORMAL
COST' (VC) from the "CURRENT YEAR ACTIVE FORCE NORMAL
COST' (MC):

WC - MC - VC

GI ' DISCOUNT RATE* entered by the operator as a decimal,
e.g., 11.2% is entered as .112.

GIS * An intermediate var'able used to eventually calculate
the *CURRENT YEAR GAINS/LOSSES APPLIED* (FA). It is
calculated as follows:

GIS (I - GI) '- 20

GIST * An 'ntermea ate vartable used to eventually calculate
tle "CURRE4T YEAR GAIKSIL3SSES APPLIED" tFA). It is
calculated as follows:

I
GIST • -

GIS

h4IST • An Intermediate var'aole used to eventually calculate
the "CURRENT YEAR GAINS/LOSSES APPLIED' (FA). It is
calculated as follows:

HIST - (1 - GIST)

BLIP * An 'ntermedlate var~aolp used to eventually calculate
the 'CURRENT YEAR GAINS/LOSSES APPLIED' (FA). It Is
c3lcu;ated as follows:

8LIP * GI/HIST

WO
~10

85

-r d %

0%



LISTING OF VARIABLES AND COMPUTATIONS INORDER OF APPEARANCE IN THE COMPUTER PROGRAM

2 FO - 'AMMOUNT OF DEFERRED GAIN OR LOSS' Is entered by theoperator 'f known, or defaults to a *0" value if not
known.

FA - *CURRENT YEAR GAINS/LOSSES APPLIED' is comouted by
adding the *CURENT YEAR'S ACTUARIAL GAIN/LOSS" (FO)
together, and ,ult plying the sum by "BLIP':

FA - (WC & FO) * BLIP

TRC * "CURRENT YEAR TOTAL RETIREMENT COST* Is computed by
adding the *CURRENT YEAR ACTIVE FORCE NORMAL COST"(11C) and the "CURRENT YEAR GAINSILOSSES APPLIEO"
(FA):

4S * TRC M MC * FA

586
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LISTING OF VARIABLES AND COMPUTATIONS IN
ORDER OF APPEARANCE IN THE COMPUTER PROGRAM

. . RF * "PROJECTED RETIREMENT YEAR' determined by adding
I"LENGTH OF SERVICE' (LOS) and *YEAR OF SERVICE ENTRY*

(YS) together:

RF - LOS * YS

N * NUMBER OF YEARS TO RETIREMENT' determined by
subtracting 'CURRENT YEAR* (CF) from "PROJECTED
RETIREMENT YEAR' (RF):

N - RF - CF

PP * PROJECTED MONTHLY BASEPAY AT RETIREMENT GRADE'
computed by compounding "CI"!RENT MONTHLY BASEPAY AT
RETIREMENT GRADE' (BP) by tne 'SALARY SCALE INCREASE"

I PP • Bp

FOR I - I TO N
TP • PP * IN
PP • TP * PP
NEXT I

FAC * PERCENTAGE OF BASEPAY FOR RETIREMENT* that a retire
has earned for retirement pay . Determined by multi-

oly'ng "AVERAGE/ESTIMATED LENGTH OF SERVICE" (LOS) by
"PERCENTAGE OF 3ASEPAY PER YEAR OF SERVICE (OL):

FAC - LOS * DL

ANN ' "PROJECTED ANNUAL RETIREMENT PAY* computed by multi-
;ly'ng *PERCENTAGE OF 3ASEPAY FOR RETIREMENT" (FAC)
bv the "PROJECTED MONTHLY BASEPAY" (PP) and by 12
months:

ANN - ;AC * OP * 12

FG) -AVERAGE AGE AT RETIREMENT', taken from the "AVERAGE
AGE AT RETIREMENT MATRIX* LF(x) '. Value of F(G) is
Jeterm4ned oy the part'cular value of the 4nteger
iar'aole, ":'. wn!ch corresponds to a part 4 cular

k::5
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LISTING OF VARIABLES AND COMPUTATIONS IN
ORDER OF APPEARANCE IN THE COMPUTER PROGRAM

AG * AVERAGE AGE AT RETIREMENT" taken from the *AVERAGE
AGE AT RETIREMENT MATRIX' [F(G)] and modified by the
*ADJUSTMENT TO LOS AND AGE At RETIREMENT* value (AOJ):

AG - F(G) * ADN

Z - An integer ranging from I to 31 depending upon the
value of the retiree's age,'AG" (e.g., if 36<AG<37
then Z-1; if 45<AG<46 then Z-31).

E(Z) ' ENLISTED LIFE EXPECTANCY' taken from the *ENLISTED
LIFE EXPECTANCY MATRIX' [ECx)]. The specific life
expectancy value is determined by the integer variable

V" "Z', wnich corresponds to a specific retirement age.

4OZ(Z) -OFFICER LIFE EXPECTANCY' taken from the *OFFICER
LIFE EXPECTANCY MATRIX' CO(x)]. The specific life
expectancy value is determined by the 4 iteger var 4 anle

, which corresponds to a specific retirement age.

LI ' 'REMAINING LIFE EXPECTANCY AT RETIREMENT' Is calcu-
lated by setting the value of "LV" to a respective
officer or enlisted life expectancy, and then iod~fy -

Ing it with *he "ADJUSTMENT TO LIFE EXPECTANCY AT

RETIREIENT' isluje(hfl

LI - E(Z)
Li - LI * LONG

I 0 'An intermediate varlaole used to eventually compute
the present value of future retirement benefits. It Is
computed by add'ng "I" to the 'ANNUAL DISCOUNT RATE"
(01) and raising that sum to the 'LIFE EXPECTANCY"

% (L) exponent:

0 (1 DI)''LI

w'.
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LISTING OF VARIABLES AND COMPUTATIONS IN
ORDER OF APPEARANCE IN THE COMPUTER PROGRAM

PRE * PRESENT VALUE OF FUTURE RETIREMENT BENEFITS* is
% ~Computed by multiplying the *PROJECTED ANNUAL-RETIREMENT PAY" (ANN) as follows:

I - (110)
I PRE • ANN x

01

T * An intermediate variable used to eventually compute
t.he current year individual normal cost. It is com-
Puted as follows:

T - [(I - 01) *- LOS] - I

NC 'YEAR GROUP NORMAL COST" is computed as follows:

NC - PRE - (OI/T)

- RC * An 'ntermediate variable assigned tne value of the
normal cost for a particular year group. It is used
later to compute 'YEAR GROUP TOTAL COST" (TRCI:

RC • NC

TRC - PEC * RC

PRO " RETIREMENT PROBABILITY*. It has a default value of
.12 for enlisteds and .4 for officers officers, but is
modified by the program as follows:

PRO • (PRO * PROP) * OELT

, ' PROP * An 4ntermediate var'aple assigned the value of eitner
"AJUSTMENT TO ENTRANT RETIREMENT PROBABILITY FOR
OF-:CERS' PROR) or "ADJUSTMENT TO ENTRANT RETIREMENTPROBABILITY FOR ENLISTEO PERSONNEL" (PROQ). PROR and
PROO are Input by tne operator.Si

17
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LISTING OF VARIABLES AND COMPUTATIONS IN
ORDER OF APPEARANCE IN THE COMPUTER PROGRAM

FZ(G) - *PROBABILITY OF ENTRANT RETIRING AT TARGET GRADE"
p taken from the 'TARGET RETIREMENT PROBABILITY MATRIX-

(FZI. The soec~fic rooab',"ty is determinec oy tevalue of "G*.

TGT - *PROBABILITY THAT ENTRANT RETIRES AT SELECTEO TARGET"
is assigned the value of FZ(G):

TGT - F )

NEW * "NUMBER OF ENTRANTS IN INITIAL YEAR OF SERVICE'. This
value is computed as follows:

IF (G> ZO) THEN NEW - 1000 * oD(YS-1950)
IF (G<20) THEN NEW 1000 * EO(YS-1950)

OO(x)/EO(x) are the "OFFICER and ENLISTED ACCESSION
MATRICES" that contain accessions of officer/en'isteo
personnel for the years 1951-1982, inclusve.

PEC - "TARGET POPULATION RETIRING" calculated by mult- ly+g

the "PROBABILITY OF A NEW ENTRANT RETRING" (PRO) :y
'PROBABILITY THAT THE ENTRANT RETIRES AT SELETEO

" TARGET" (TGT) and by tne "NUMBER OF ENTRANTS :N THE
INITIAL YEAR OF SERVICE" (NEW):

PEC - PRO * TGT * NEw

TRC "CURRENT TARGET GROUP RETIREMENT COST" Is calc:jatej
by Multlplying the "TARGET POPULATIO.i RETIRING" PEC)
and the "CURRENT YEAR INDIVIDUAL RETIREMENT COST" (RC)
together:

TRC -PEG O

.J
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A PPENDIX E

\ \RI1\31 1S I" TIlE ORIGINAL ENTRYAGE COMPUTER PROGRAM
1"

LISTED IN ALPHABETICAL ORDER)

ALPHABETICAL LISTINGK>: OF VARIABLES AND COMPUTATIONS

1-". N:' . ENTRY AGE COST METHOD

AG * "AVERAGE AGE AT RETIREMENT FOR THIS PAYGRADE" taken
from tne "AVERAGE AGE AT RETIREMENT MATRIX" [AG-F(G)]

contained in the program, or can be changed by the
operator.

ANN - "PROJECTED ANNUAL RETIREMENT PAY" computed by multi-
plying "PERCENTAGE OF BASEPAY FOR RETIREMENT" (FAC)
my tne "PROJECTED MONTHLY BASEPAY" (PP) and by 12
months:

ANN - FAC * PP * 12

AP = "APPLIED GAIN OR LOSS" computed as follows:

Dr
AP - (FC + CL) x

C.'."(I - X)

BP - "MONTHLY BASE PY AT RETIREMENT GRADE" zosed ;Don

paygrade and lengtn of service. Taken from tne _:e--
(1983) pay matrix:

BP - P(GL)

CF - "CURRENT FISCAL YEAR", contained in 2r7 :ri i
value (1983).

CKS - "PROGRAM CHOICE", i.e.,
cost calculations, AGz, ,3:O. -"
calculations, 'SANG' for exoD-: "'

cost calculations, 3n-n A,

D(x) = "AVERAGE LOS MATR:X" 2 -

service LgS ia..es -

-~ tifferent pavorades:

€'
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ALPHABETICAL LISTING

OF VARIABLES AND COMPUTATIONS

DI = "ANNUAL DISCOUNT RATE" default to .39 (i.e., 9% per
year), but may be changed by the operator.

DL - "PERCENTAGE OF BASEPAY PER YEAR OF SERVICE", default
value of .025 (i.e., 2 1/2 % per yr. of service), but
can be changed by operator.

DM - "MAXIMUM PERCENTAGE OF BASE PAY" that a retiree may
receive. Default value is .75 (i.e., 75%), but can be
changed by operator. If FAC is greater than DM, then
FAC is assigned the value of DM.

E(x) - "ENLISTED LIFE EXPECTANCY MATRIX" containing thirty-
one non-disability retired life expectations for ages
36 to 66 years, inclusive.

ED(x) = "ENLISTED ACCESSION MATRIX" containing thirty-two
values for accessions of enlisted personnel for the
years 1951-1982, inclusive.

El = "PREVIOUS YEAR DISCOUNT RATE". Can be assigned the
same value as the current year's "ANNUAL DISCOUNT
RATE" (DI), or can be changed by the operator.

F(x) - "AVERAGE AGE AT RETIREMENT MATRIX" containing twenty-
six average age values for each of the twenty-six
different paygrades.

FAC = "PERCENTAGE OF BASEPAY FOR RETIREMENT" that a retire
has earned for retirement pay . Determined by multi-
plying "AVERAGE/ESTIMATED LENGTH OF SERVICE" (LOS) by
"PERCENTAGE OF BASEPAY PER YEAR OF SERVICE (DL):

FAC a LOS * DL

FC - "CURRENT YEAR GAINS OR LOSSES" computed by subtracting
"PREVIOUS YEAR INDIVIDUAL NORMAL COST" (OC) from the
"CURRENT YEAR INDIVIDUAL NORMAL COST" (NC):

2
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ALPHABETICAL LISTING
OF VARIABLES AND COMPUTATIONS

FZ(x) = "TARGET RETIREMENT GRADE PROBABILITY MATRIX" contain-
ing a probability of retiring in a particular paygrade
for each of the twenty-six paygrades.

FZ(G) - "PROBABILITY OF ENTRANT RETIRING AT TARGET GRADE"
default to a value from the "TARGET RETIREMENT
PROBABILITY MATRIX" (FZ) dependent upon paygrage,
or can be changed by operator.

G " An integer from I to 26 corresponding to "PAYGRADE AT
RETIREMENT", e.g., G-1 for El, G-2 for E2, G-10 for
Wl, G-26 for 010. Used to determine values from LOS
and pay matrices.

GL = "DEFERRED GAINS OR LOSSES". This value is either input
by the operator if known, or defaults to a "0" value
if unknown.

%. H - Assigned the value of "C" which is an integer value

corresponding to the individual's paygrade.

IN - "SALARY SCALE INCREASE" default to .055, or can be
changed by operator.

JN - "SALARY SCALE %" used to calculate the "PREVIOUS YEAR
NORMAL COST" (OC). Can be assigned the same value as
current year "SALARY SCALE INCREASE" (IN) or can be
changed by the operator.

L - An integer ranging from 1 to 6 depending upon the
value of LOS, e.g., if 20<nLOS->22 then L-1, etc.
Used with "C" to determine values from the pay
matrix.

LI - "REMAINING LIFE EXPECTANCY (at retirement) FROM
ACTUARIAL TABLES" taken from "ENLISTED/OFFICER
LIFE EXPECTANCY MATRICES". Determined by "AVERAGE
AGE AT RETIREMENT FOR THIS PAYGRADE" (LI-E(Z) or

3
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ALPHABETICAL LISTING
OF VARIABLES AND COMPUTATIONS

LOS - Either "AVERAGE LENGTH OF SERVICE FOR THIS PAYGRADE"
taken from the "AVERAGE LOS MATRIX" (LOS-D(G)] con-
tained in the program, or an "ESTIMATED LENGTH OF
SERVICE AT RETIREMENT" input by the operator.

M - Assigned the value of "L" which is an integer value
corresponding to the individual's LOS.

MI = "PREVIOUS YEAR LIFE EXPECTANCY". Can be assigned the
same value as the current year's "REMAINING LIFE
EXPECTANCY (at retirement)", or can be changed by the
operator.

N a "NUMBER OF YEARS TO RETIREMENT" determined by
subtracting "CURRENT YEAR" (CF) from "PROJECTED
RETIREMENT YEAR" (RF):

IN a RF - CF

.4- NC a "CURRENT YEAR INDIVIDUAL COST" is computed as follows:

4.. NC - PRE * (DI/T)

NEW a "NUMBER OF ENTRANTS IN INITIAL YEAR OF SERVICE". This
value must be input by the operator.

0 "NUMBER OF YEARS TO RETIREMENT FROM THE PREVIOUS YEAR"
. and is determined by adding "1" to the "NUMBER OF

YEARS TO RETIREMENT" (N):

O N+l

OC = "PREVIOUS YEAR INDIVIDUAL NORMAL COST" is computed
as follows:

OC a QRE * (EI/U)

O0(x) - "OFFICER ACCESSION MATRIX" containing thirty-two
values for officer accession values for the years

4
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ALPHABETICAL LISTING
OF VARIABLES AND COMPUTATIONS

OZ(x) - "OFFICER LIFE EXPECTANCY MATRIX" containing thirty-one
non-disability retired life expectations for ages
36 to 66 years, inclusive.

P(x,y) - "CURRENT YEAR PAY MATRIX" with 26 rows defined by pay
grade and 6 columns defined by years of service. The
rows contain basepay amounts for all twenty-six pay-
grades (EI-E9, 01, OlE, 02, 02E, 03, 03E, 04-010). The
columns correspond tp pay entitlements for 28, 22, 24,
26, 28, and 30 years of service.

PEC a "TARGET POPULATION RETIRING" calculated by multiplying
the "PROBABILITY OF A NEW ENTRANT RETIRING" (PRO) by
"PROBABILITY THAT THE ENTRANT RETIRES AT SELECTED
TARGET" (TGT( and by the "NUMBER OF ENTRANTS IN THE
INITIAL YEAR OF SERVICE" (NEW):

PEC a PRO * TGT * NEW

PG $ "PAYGRADE AT RETIREMENT" input by operator as El, E9,
Wl, 01, 03E, 05, etc.

PP "PROJECTED MONTHLY BASEPAY AT RETIREMENT GRADE"
computed by compounding "CURRENT MONTHLY BASEPAY AT
RETIREMENT GRADE" (BP) by the "SALARY SCALE INCREASE"
(IN):

PP - BP
FOR I = I TO N
TP - PP * IN
PP - TP + PP

NEXT I

PRE a "PRESENT VALUE OF FUTURE RETIREMENT BENEFITS" is
computed by multiplying the "PROJECTED ANNUAL
RETIREMENT PAY" (ANN) as follows:

i 1 - (1/Q)

PRE a ANN x
DI

4
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ALPHABETICAL LISTING
OF VARIABLES AND COMPUTATIONS

PRO - "PROBABILITY OF A NEW ENTRANT RETIRING". It has a
default value of .12 for enlisteds and .4 for
officers, but can be changed by the operator.

* * Q = An intermediate variable used to eventually compute
the present value of future retirement benefits. It is

% %. computed by adding "I" to the "ANNUAL DISCOUNT RATE"
e'.- (DI) and raising that sum to the "LIFE EXPECTANCY"

(LI) exponent:

0 = (1 + I)*"LI

OP - The previous year's "MONTHLY BASE PAY AT RETIREMENT"
corresponding to the current year's "BP". Taken from
the "PREVIOUS YEAR PAY MATRIX":

QP a R(H,M)

QRE - "PREVIOUS YEAR PRESENT VALUE OF FUTURE RETIREMENT
BENEFITS" is computed as follows:

1 - (1/s)
QRE a BNN x

El

R(x,y) "PREVIOUS YEAR PAY MATRIX" containing the same rows
and columns as the "CURRENT YEAR PAY MATRIX" (P(x,y)]
but with the previous year's basepay data.

RC "CURRENT YEAR (total) RETIREMENT COST" equals
the "CURRENT YEAR INDIVIDUAL NORMAL COST" (NC) plus
any "APPLIED GAINS OR LOSSES" (AP):

RC A NC + AP

RF * "PROJECTED RETIREMENT YEAR" determined by adding
"LENGTH OF SERVICE" (LOS) and "YEAR OF SERVICE ENTRY"
(YS) together:

RF -LOS + YS
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ALPHABETICAL LISTING

OF VARIABLES AND COMPUTATIONS

S = An intermediate value used to eventually compute the
previous year's present value of future retirement
benefits. It is computed by adding "I" to the
"PREVIOUS YEAR DISCOUNT RATE" (El) and raising to the
"PREVIOUS YEAR LIFE EXPECTANCY" (MI) exponent:

S - (1 + EI) ** MI

T - An intermediate variable used to eventually compute
the current year individual normal cost. It is com-
puted as follows:

T = [(l + DI) ** LOS] - I

TGT - *PROBABILITY THAT ENTRANT RETIRES AT SELECTED TARGET"
is default to the FZ(G) matrix value, or can be
changed by the operator.

TRC - "CURRENT TARGET GROUP RETIREMENT COST" is calculated
by multiplying the "TARGET POPULATION RETIRING" (PEC)
and the "CURRENT YEAR INDIVIDUAL RETIREMENT COST" (RC)
together:

TRC a PEC * RC

U - An intermediate variable used to eventually compute
the previous year's individual normal cost. It is
computed as follows:

U (l + EI) *" LOS] - I

V - An intermediate variable used in the calculation of

the "APPLIED GAIN OR LOSS" (AP). It is computed by
adding "1" to the "NUMBER OF YEARS TO RETIREMENT" (N):

V-N+l
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ALPHABETICAL LISTING

OF VARIABLES AND COMPUTATIONS

X = An intermediate variable used in the calculation of
the "APPLIED GAIN OR LOSS" (AP). It is calculated as
follows:

.'1.
(I. + DI) ** V

. XP ="PROJECTED MONTHLY BASEPAY AT RETIREMENT CALCULATEDFROM THE PREVIOUS YEAR". It is computed as follows:

XXP P QP

FOR J - 1 TO O
UP a XP " JN

* X P + XP
NEXT J

YS a "YEAR OF SERVICE ENTRY" input by operator, e.g., 1972.

Z = An integer ranging from I to 31 depending upon the
value of AG (e.g., if 36<AG<37 then Z=1; if 45<AG<46
theb Z-31).
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ALPHABETICAL LISTING
OF VARIABLES AND COMPUTATIONS

II. AGGREGATE ENTRY AGE COST METHOD

BLIP - An intermediate variable used to eventually calculate
the "CURRENT YEAR GAINS/LOSSES APPLIED" (FA). It is
calculated as follows:

BLIP = GI/HIST

FA * CURRENT YEAR GAINS/LOSSES APPLIED" is computed by
adding the "CURENT YEAR'S ACTUARIAL GAIN/LOSS" (FD)
together, and multiplying the sum by "BLIP":

FA - (WC * FD) 0 BLIP

FO -*AMOUNT OF DEFERRED GAIN OR LOSS" is entered by the
operator if known, or defaults to a "O" value if not
known.

GI a *DISCOUNT RATE" entered by the operator as a decimal,
e.g., 11.2% is entered as .112.

GIS - An intermediate variable used to eventually calculate
the "CURRENT YEAR GAINS/LOSSES APPLIED" (FA). It is
calculated as follows:

GIS a (1 + GI) ** 20

GIST x An intermediate variable used to eventually calculate

the "CURRENT YEAR GAINS/LOSSES APPLIED" (FA). It is
calculated as follows:

1
GIST --

GIS

.IST a An intermediate variable used to eventually calculate
the "CURRENT YEAR GAINS/LOSSES APPLIED" (FA). It is

calculated as follows:

HIST - (I - GIST)

9•-oO
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ALPHABETICAL LISTING
OF VARIABLES AND COMPUTATIONS

MC ' "CURRENT YEAR ACTIVE FORCE NORMAL COST" is equal to
the "NORMAL COST PERCENTAGE FACTOR" (PF) multiplied
by the "CURRENT FISCAL YEAR TOTAL PAY BASE" (TBF):

MC a PF * TBF

P aE a "PRESENT VALUE OF FUTURE BENEFITS". This value must be
entered by the operator in millions of dollars, e.g..

$4,334,785,192.32 entered as 4334.785.

PCE = "PRESENT VALUE OF FUTURE COMPENSATION". This value
must be entered by operator in millions of dollars,
e.g., $9,127,589,203.63 is entered as 9127.589.

PF = "NORMAL COST PERCENTAGE FACTOR" is computed by divid-
ing the "PRESENT VALUE OF FUTURE BENEFITS" (PBE) bythe "PRESENT VALUE OF FUTURE COMPENSATION (PCE):

PBE
PF a-

PCE

The program allows the operator to change the value.

QF = "PREVIOUS YEAR NORMAL COST % FACTOR" is entered by the
operator as a decimal, e.g., 43.2% is entered as .432.

TBF - "CURRENT FISCAL YEAR TOTAL BASE PAY". This value must

be entered by the operator in millions of dollars,
e.g., $27,485,552,035.89 is entered as 27485.552.

TRC a "CURRENT YEAR TOTAL RETIREMENT COST" is computed by
adding the "CURRENT YEAR ACTIVE FORCE NORMAL COST"
(MC) and the "CURRENT YEAR GAINS/LOSSES APPLIED"
(FA).

TRC = MC + FA

UBF = "PREVIOUS YEAR TOTAL BASE PAY" is entered by the
operator in millions of dollars, e.g., $22,432,518,317

.11
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ALPHABETICAL LISTING
OF VARIABLES AND COMPUTATIONS

VC "PREVIOUS YEAR NORMAL COST" is entered by the operator
if known. Otherwise, it is calculated by multiplying
the "PREVIOUS YEAR NORMAL COST % FACTOR" (QF) by the
"PREVIOUS YEAR TOTAL BASE PAY" (UBF):

vc - QF * UBF

WC "CURRENT YEAR'S ACTUARIAL GAIN OR LOSSES" computed by
subtracting the "PREVIOUS YEAR ACTIVE FORCE NORMAL

COST" (VC) from the "CURRENT YEAR ACTIVE FORCE NORMAL

COST" (MC):

WC - MC - VC
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ALPHABETICAL LISTING

cE VARIABLES Am Cri.7TATIOwS

III. MULTIYEAR EXPANDED INDIIVIDOAL NORMAL COST METHOD

ADJ a OADJUSTMT TO LOS AND AG AT RETIRRIET" value is
' -entered by operator as an integer, either unsigned

or with a negative sign. e.g., -2 indicating a
decrease of two years. A zero (0) is entered for no
change.

AG " AVERAGZ AGZ AT RErIR tENT" taken from the "AVERAGE
AGE AT RETIREMENT MATRIX" (F(G) I and modified by the

. ""ADJUSTMENT TO LOS AND AGE AT RETIREMENT" value (ADJ):

AG - F(G) + ADJ

ANN "PRJETE ANNUML RETIRDII2T PAY' caiPuted by multi.
plying "PERCENTAGE a BASEPAY FOR RErIRMIEN" (FAG)
by the 'PRWWUTZD MONTHLY BASEPAY- (PP) and by 12
months:i ANN - FAC * PP * 12

BP " MONTLY BASE PAY AT RETIREDT GRADE* based upon
paygrade and length of service. Taken from the current
(1983) pay matrix:

BP = P(G,L)

CS * LEVEL OF DETAIL" for program, i.e., "Sur' for Summary
,' Totals and 'Detail' for Full Detail. This value is

input by the operator.

CF "CDRRUIT FISCAL YEAR" with a program assigned value of
%*~ ~.1983.

12
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ALPHABETICAL LISTING
OF VARIABLES AND COMPUTATIONS

DELT = A "DELTA" factor used to adjust attrition. A value of

(1) "l" is assigned by the program if "AVERAGE LOS"
[D(G)+ADJ] is greater than "MINIMUM LOS FOR
RETIR.ME Nr" ( MI , or

(2) is calculated by the following formula if
[(D(G)+ADJ)<MRT and (MRT>20 yrs.)I:

DELT = l.0*.*[MRT-)(G).ADJJ

0(G) = "AVERAGE LOS FOR A PARTICULAR PAYGADE" from the
"AVERAGE LOS MATRIX". Determined by the value
assigned to the integer variable, "G".

DI - "DISCOUNT RATE" entered by the operator as a decimal,
e.g., .J8 for 8.3%.

DL - "RETIRU4ENT PAY BASIS PER YEAR OF SERVICE" (i.e., the
% rate of retired pay per year of service) is entered
by the operator as a decimal, e.g., .025 for 2.5% per
year.

M- "RETIREMENT PAY CEILING AS PERCENTAGE OF BASIC PAY"
(i.e., the 'ax lmi % of pay basis at retiruent) is
entered by the operator as a decimal, e.g., .75 for
75%.

E (Z) - *IISTE LIFE EXPECTANCY" taken from the "ENLISTED
LIFE EXPECTANCY MATRIX" [E(x)]. The specific life

expectancy value is determined by the integer variable

"Z", 'hich cozresponds to a specific retirement age.

FA "PERCENTAGE OF BASEPAY FOR RETIREMENT" that a retire
has earned for retirement pay. Determined by multi-

plying "AVERAGE/ESTIMATED LENGTH OF SERVICE" (LOS) by
"PERCENTAGE OF BASEPAY PER YEAR OF SERVICE (DL):

FAC LOS " DL

13
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ALPaBETICAL LISTING
OF VARIABLES AND COMPUATIONS

F (G) - "AVERAGE AGE AT RETIREMENT", taken fran the "AVERAGE
AGE AT RETIREEIT MATRIX" (F(x)I. Value of F(G) is
determined by the particular value of the integer
variable, "G", which corresponds to a particular
paygrade.

FZ (G) , PROBABILITY OF ENTRANT RETIRING AT TAFRC GRADE"
taken fra the "TARGET RETIREMENT PROBABILITY MATRIX"
(FZ). The specific probability is determined by the
value of "0".

G -An integer from I to 26 corresponding to "PAYGRADE AT
RETIREMENT", e.g., Gal for El, G-2 for E2, G-10 for
Wl, G-26 for 010. Used to determine values from LOS
and pay matrices.

IN = "SALARY SCALE ESTIMATOR" (i.e., the rate of salary
increase) is entered by the operator as a decimal,
e.g., .055 for 5.5% yearly rate for salary increases.

L - An integer ranging from I to 6 depending upon the
value of LOS, e.g., if 20<=LOS->22 then L-l, etc.
Used with "C" to determine values from the pay
matrix.

LI , "REMAINING LIFE EXPECTANCY AT RETIREMNT" is coiputed
by setting the value of "LI" to a respective officer
or enlisted life expectancy, and then modifying it
with the "ADJUSTMENT TO LIFE EXPECTANCY AT RETIREMENT"

value ("LONG"):

LI - E(Z)
LI a LI + LONG

LONG "0AWUSTMT TO LIFE EXPECTANCY AT RETIREME1T" is
entered by the operator as an integer, either unsigned
or with a negative sign, e.g., 3 for three years. A
zero is entered for no change.

14
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AL&ItMTICAL LISTING
OF VARIABLES AND COMPUTATIONSI40S = LENGTH OF SERVICE" is camputed by adding "AVERAGE

LOS FOR A PARTICULAR PAYGRADE" [D (G) I to "ADJUSTMENT
-N: TO LOS AND AGE AT RETIREMENT" (AW).

L40S - D(G) + ADJ

MRT "ZNIM LOS FOR RETIREMENT" (i.e., the minimum length
of service required in order to retire) is entered by
the operator as an integer, e.g., 25 for twenty-five
years.

N "N MR OF YEARS TO RETIREMENTO determined by
subtracting "CURPEW YEAR" (CF) from "PROJECT
RETIRENT YEAR" (RF):

N = RF -CF

Nc - *YEAR GUP NORMAL COST" is computed as follows:

NC PP~E * (01/,r)

uN = O"rIE I ENTRANTS IN INITIAL YEAR OF SERVICEw. This
value is computed as follows:

IF (G>w2g) THEN NE v 1090 * OD(YS-1950)
IF (G<29) TIHN WLU a 1999 * ED(YS-1954)

OD(x)/ED(x) are the "OFFICER and ENLISTED ACESSION
MATRICES" that contain accessions of officer/enlisted
personnel for the years 1951-1982, inclusive.

OZ (Z) - "WUICE LIFE EXPOLTANCY' taken from the "OFFICER
LIFE EXPECTANCY MATRIX" [OZ(x)]. The specific life
expectancy value is determined by the integer variable
"Z", which corresponds to a specific retirement age.
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ALPHABETICAL LISTING
OF VARIABLES AND COMPUTATIONS

PEC= "TARZT POPU ATION RETIRING" calculated by multiplying
the "PROBABILITY OF A NEW ENTRANT RETIRING" (PRO) by
"PROBABILITY THAT THE ENTRANT RETIRES AT SELSCT
TARGET" (TGT) and by the "NMJER OF ENTRANTS IN THE
INITIAL YEAR OF SEVICE" (NEW):

PE! - PRO * TGT * NEW

P = "PAYGRADE AT RETIREMEW" initially set by program as
"El". After computing nornal and total costs for this
paygrade, resets value to "E2" and recarputes normal
and total costs. Program continues computations :jntil
costs for "019" are computed.

P(G,L) "cRRENT YEAR PAY* taken from the "CURRENT YEAR PAY
MATRIX". The current year pay value is determined by
the values of "G" and "L", which are assigned values
based upon paygrade and years of service over 26 ycs.

PP OPROWMIT MONTHLY BASEPAY AT RETIRDIT GRADE"
computed by compounding "CURREN MONTHLY BASEPAY AT
RETIREMENT GRADE" (BP) by the "SALARY SCALE INCREASE"
(IN):

PP = BP
FOR I *1 TO N
TP - PP * IN
PP = TP PP

-.4- NEXTI

% PRE "PRESENT VALUE FUTURE RETIREMENT BUEITS" is
coputed by multiplying the "PRWECTE AN4UAL
RETIR MENT PAY" (ANi) as follows:

i- (a/m)
PRE *,ANN x

DI

PRO = "RETIREMiT PRCRAILITY". It has a default value of
.12 for enlisteds and .4 for officers officers, but is
modified by the program as follows:

PRO * (PRO + PROP) * DELT

1.6

.,
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ALPHABETICAL LISTING

OF VARIABLES AND COMPUTATIONS

PROP * An Intermediate variable assigned the value of either*ADJUSTMENT TO ENTRANT RETIREMENT PROBABILITY FOR
OFFICERS* (PROR) or *ADJUSTMENT TO ENTRANT RETIREMENTPROBABILITY FOR ENLISTED PERSONNEL" (PROO). PROR and
PROO are input by the operator.

,. PROQ - "ADJUSTMENT TO ENTRANT RETIREMENT PROBABILITY FOR
ENLISTED PERSONNEL' is entered by the operator as
a decimal, e.g., -.02 for a 2% decrease. The base-line value is .12 (i.e., 12% probability). A zerois entered for no change to the baseline value.

PROR " "ADJUSTMENT TO ENTRANT RETIREMENT PROBABILITY FOR
OFFICERS" is entered by the operator as a decimal,
e.g., .01 for a 1% increase. The baseline value is.40 (i.e., 40% probability). A zero (0) is entered*, for no change to the baseline value.

Q " An intermediate variable used to eventually compute
the present value of future retirement benefits. It is
computed by adding '1' to the "ANNUAL DISCOUNT RATE*(Of) and raising that sum to the 'LIFE EXPECTANCY'
(LI) exponent:

0 - (1 - DI)--LI

RC - An intermediate variable assigned the value of the-. normal cost for a particular year group. It is used
later to compute "YEAR GROUP TOTAL COST' (TRC):

RC NC

TRC " PEC * RC

RF "PROJECTED RETIREMENT YEAR" determined by adding
"LENGTH OF SERVICE* (LOS) and "YEAR OF SERVICE ENTRY'(YS] together:

RF -LOS , YS

17
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ALPHABETICAL LISTING
OF VARIABLES AND COMPUTATIONS

T - An intermediate variable used to eventually compute
the current year Individual normal cost. It is com-
puted as follows:

T - [(1 * OI) -- LOS] - 1

TGT - "PROBABILITY THAT ENTRANT RETIRES AT SELECTED TARGET'
is assigned the value of FZ(G):

TGT - FZ(G)

TRC - CURRENT TARGET GROUP RETIREMENT COST" is calculated
by multiplying the "TARGET POPULATION RETIRING" (PEC)
and the "CURRENT YEAR INDIVIDUAL RETIREMENT COST" (RC)
together:

TRC a PEC * RC

TTRC ' TOTAL YEAR GROUP COST" of non-disability retirees by
year group, starting with 1953. Computed by the
fo rmu 1 a:

TTRC - TTRC + TRC

TTTRC "REGULAR NAVY COST" of its non-disability retirees.
Computed by the following formula:

TTTRC - TTTRC + TTRC

YS ' YEAR OF SERVICE ENTRY" with the initial value of
1953, and then updated by one year for the next year
group cost calculations by the formula:

YS - YS + I

Z -An integer ranging from I to 31 depending upon the
value of the retiree's age, "AG" (e.g., if 36<AG<37
then Z=I; if 45<AGc46 then Z-31).

.'w
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ALPHABETICAL LISTING
OF VARIABLES ANO COMPUTATIONS

For 'YEAR OF ENTRY* (YS) after 1980, the following sub-
routine is utilized to calculate last 3 yrs. average
salary:

A - N - 2 (The basepay for the year that is
RP - BP two years before retirement is
FOR K - I TO A calculated.)
VP - RP * IN
RP x VP + RP
NEXT K

SP * (IN * RP) * RP (The basepay for the year that
is one year before retirement
is calculated.)

PP - (SP * RP * PP)13 (The basepay for the retirement
year was previously computed.
The three basepays are added
and averaged.)

°-
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A PPENDIX F

ORIGINAL ENTRYAGE COMPUTER PROGRAM

00005 rem start of entryage program
00010 print------------ea ee---------------------------
00015 print 'This is a three part interactive program. It calculates indi-I
00020 print Ividual and aggregate military retirement costs. At this point'
00025 print 'please type in ind for the individual method cost calculations,'
00030 print *agg for aggregrate method cost calculations, or gang for expanded
00035 print 'multi year individual cost calculations. If you wish to exit
00040 print 'the program type halt. Program loaded data has been derived from'
00045 print 'Department of Defense sources and considers 1983 to be the current,
00046 print 'year. Please enter your program choice at this time.'
00050 print
00055 input ck$
00075 restore
00080 dim p(27,7)
00085 dim *13Z)
00090 dim oz3 32)
00095 dim d(27)
00100 dim f(27)
00105 dim fzl 27)

e 00110 dim r127,7)
-:.00115 dim edl 35)

00120 dim od(351
00125 rem 1983 pay matrix
00130 read p(1,1),p11,2),pp1,3),pp114),p11,5),p(1,6)
00135 read p(2,1 ),p(2,2),p(2,3),p(Z,4),p12,Spi 2,6)
00140 read p(3,1 ),p13,ZJ)p( 3 ,3),p 1 3 ,4),p1 3,S),p(3,6;
00145 read p(4,1 ),p(4,Z),pp4,3),pp 4 ,4),p(4,5),p14p6 )
00150 read p IS, I),p5,2)g)I S,3),ppI5,4),p IS,S),p(S, 6 )
00155 read p(6,1 )p16,Z),p16,3),p(6,4),pp6,5),p16,6)
00160 read p17,1),pp7,Z),p(7,3),p17,4),p(7,5),p(7,61
00165 read pl8a1)tp18,2itpl8,3Ispt8,4),p(R3,5),p(8,6I
00170 read p(9,1),p19,2)pp19,3)p194),19,3,p19,63
00175 read p110,1 ),pi 10,2),pl 10,3),ptl ,4),pl 10,5),pI 10,6)
00180 read p(IlI 1),p111,23,pI 11,3),pE 1,4),pI 11,5),pI 11,6)
00185 read plIZ,1),p112,Z),p112,3),p112,4),p112,5),p(12,6)

. .00190 read p(13 ,1),p(13,23,p113 ,31 ,p(13,4),p(13,5),p(13,6)
00195 read p(14,13,p114,23,p(14,31,p(14,4),p(14,5),p114,61
00200 read pllS,1lhp(15,21,p(15,3),pllS,4,p(15,5,p115,6)
00205 read p116,1J,p116,2bp(16,3),p116,4),p(16,5),p116,6)
00210 read p117,I),pIl7,2),pII7,3),pI17,4),p(17,S),p(17,6)
0021.5 read p( 18,1 ),p(113,2),p( 18,3),p( 18,4),p( 18,5hp(18,6)
00220 read p(19,1),p119,Z),p119,31,p(19,4),p(19,5),p(19,6)
00225 read p120,1 ),p120,2),p(2O,3),p320,41,p(20,5Shp(20,61

% 00230 read p1 21,1 3,p12,Z),p121,3),p(21,4),p121.SbpplZl,6)
00235 read p 3 2 2 ,1 ),p(22,23,p122,33,p122,4),plZZ,5),p122,6)
00240 read p(23,1I,p(Z3,Z),p123,3),p(Z3,4bp123,SI,p123,61
00245 read p124,1),p(24,2),p(24,3),p124,43,p124,5J,p124,6)
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00250 readpI5),(5),E53,(54,Z55p2,6
00255 read p(26,1 ),p(26,Z),p(Z6,3),p(26,4 ),p(26,5),p(26,6)
00Z60 rem enlisted life expectancy data
00265 read .(1 ),e(2),e13),e(4),e(5),e)6),e(7),e(8),e(9),e(10),e111)
00270 read e( 12),e( 13),e( 14),e(lSbe(16),e( 17),e) 18),el 19),eIZO),e(Zl
00Z75 read e422),e(Z3),e(Z4),e(25),e(26),e(27),e(ZS),e(29),e(30),eE31)

00280 rem officer life expectancy
00Z85 read ozl1),oz(2) ,ozt 3) ,oz) 4) ,oz(S ),ozt6 ),oz( 7) ,oz(8) ,oz( 9) ,ozW 10 ),oz( 11)
00290 read oz)12),oz(13),oz(14),oz)15),oztI6),oz(17),oz(18),oz(19),oz)20),oz)21)
00Z95 read ozIZZ),oz(23),oz(24),oz(Z51,oz)26),oz(27),ozIZS),oz129J,oz(30),oz(31)
00300 rem average los matrix
00305 read d(1 ),d(2),d(3),d(4),d(5),d(6),d(7),d(8),d(9)

00310 read d) 10) ,dE 1) ,d 12) ,dI13) ,dI14) ,d(15) ,dI16) ,d(17),d( 18)I.00315 read dl 19),d120),d(21 ),dlZ2)bd(23),d(24),d(251,d(26)
00320 rem average age at retirement matrix
00325 read fl 1),f12),f13),ft4),f15),116),f17),f1,f(9)
00330 read fi 10),!) 11),flIZhf) 3),f( 14),!) 15),!) 16),!) 17),!(I)8
00335 read I) 19),f120),f(Z1 ),f)221,f(23),f)24),f(ZS),f)26)
00340 rem target retirement grade probability matrix
00345 read fz(1) ,fz()),fz) 3) ,fzt 4) ,fz()),fz) 6) ,fz( 7) ,fz(8) ,fz) 9)
00350 read fz)10),fzlll),fz)12),fz)13),fz(14),tz)15),fz(161,fz(17),fz)18)
00355 read fz( 19),fz( 20),fz() fz)22),fz(23),fz)24),fz125),fz(26)

*00360 rem enlisted accession matrix
00365 read ed) I),ed(Z),edt3),ed(4),ed(5),ed)6),ed(6),ed(8),ed(9),ed(10),ed(11 I
00370 read ed(12),ed(13),ed(14),ed(11,ed(16),ed(17),ed(18),ed(191,ed(20),ed(21)
00375 read ed(22),ed(Z3),ed(Z4),ed(ZSIhed(26),ed(27),ed(Zglbed(29)ed301,ed( 31)
00380 read ed(321

*00385 rem officer accession matrix
00390 read od) 1),od) 2),od) 3),od(4),od(5),od(6),od) 7),od(8),od) 9),od) 10),od() I1
00395 read od) 12),od( 13),od( 14),od( IS)od) 161,od) 17),od) 18),o>dt 9),odl20,od) 21
00400 read odE 22),od) 23),odt24),od(ZS),od(26),od(27),od(28),od)291,od 3Obodl 31)
00405 read od) 321
00410 rem 1983 pay data
00415 data 573.6.573.6,573.6,573.6,573.6,573.6
00420 data 64Z.9,642.9,642.9,64Z.9,642.9,642.9
00425 data 762.3,762.3,762.3,762.3,762.3,762.3
00430 data 888.6,888.6,888.6,888.6,888.6,888.6
00435 data102810.,0.,10.,1.,10.
00440 data 1299. 3,1299.3,1299.3,1299.3,1299.3,1299.3
00445 data 1483.5,1583.1,1583.1,1779.9,1779.9,1779.9
00450 data 1681.Z,1779. 9,1779.9,1978.5,1978.5,1978.5
00455 data 1917.9,2019,2019,2215.2,2215.2,2215.2
00460 data 2660.8,1660.8,1660.8,1660.8,1660.8,1660.8
00465 data 1789.8, 1862.4,1862.4,1862.4,1$362.4,1862.4
00470 data 1994.1 ,2066.4,2066.4,2139.3,Z139.3,2139.3
00475 data 2267.7,2243.6,2243.6,2526,2526,2526
00480 data 1382.4,1382.4,1382.4,1382.4,1382.4,1384.2
00485 data 1716.6,1716.6,1716.6,1716.6,1716.6,1716.6
00490 data 175.6,1752.6,1752.6,1752.6,1752.6,1752.6

% ~ 00495 data 20Z9.2,2029.2,2029.2,Z29.2,2029.2.229.
00500 data 2361.9,2361.9,2361.9,Z361.9,2361.9,2361.9
00505 data 2397.3,2397.3,2397.3,2397.3,2397.3,2397.3
00510 data 2731.2,2731.2,2731.2,2731.2,2731.2,2731.2
00515 data 3155. 7,3266.1,3266.1,3266.1,3266.1,3266.1
00520 data 3488.4,3690.9,3690.9,4002.9,4002.9,4002.9
00525 data 4555.8,4555.8,4555.8,4555.8,4555.8,4555.8
00530 data 4791.6,4791.6,4791.6,4791.6,4791.6.4791.6
00535 data 4791.6,4791.6,4791.6,4791.6,4791.6,4791.6
00540 data 4791.6,4791.6,4791.6,4791.6,4791.6,4791.6
00545 rem enlisted life expectancy data
00550 data 37.47,36.57,35.67,34. 77,33.86,32.95,32.04,31.14,30.24,29.34,28.46
00555 data Z7.59,26.73,25.88,Z5.04,24.Z2,23.41,22.62,21.86,21.l,20.36
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% 00560 data 19.62,18.9,18.18,17.47,16.78,16.1,l5.4414. 79,14.16,13.54
* .~00565 rem officer life expectancy data

00570 data 40.9,39.97,39.04,38.13,37.2,36.28,35.37,34.45,33.54,32.63,31.73
00575 data 30.83,29.94,29.06,28.18,27.31,26.45,25.6,24.75,23.91 ,23.09

00580 data 22Z7,21.46,20.65,19.87,19.08,18.31,17.55,16.81 ,16.07,15.35
00585 rem average lox data
00586 rem note there is an entry in this matrix -and the two below-
00587 rem for oI,ole,oZ,oZe,o3,o3e - hence Z6 entries
00590 data 20.8,20.4,20.8,21,21,21,21.8,22.7,24.3
00595 data 2Z.1 ,ZZ.7,Z3.1,22.7,21.9,21.9,22.5,Z2.5,24.2
00600 data 24.1,24.2,24.9,28,29. 9,30.4,30.4,30.4
00605 rem average age at retirement data
00610 data 38.8,39.8,40.6,40.7,40.5,40,40.9,41.3,42.9

*00615 data 43.44.1,42.Z.47.1,43.1,43.1,44.44,43.6
00620 data 43.6,44.4,46.3,50.5,53,56.2,58.1,59.8
00625 rem target retirement grade probability data
00630 data .0001,.O001,.0023,.0128,.0578,.2734,.4ZZ9,.101,.0546
00635 data OOS5,.017, .0102,.01Z9p.0003p.0003,.0044o.0044v.0252
00640 data OZ52, .3926, .3299, .ZS86,.O02p.0138p.003p.0006
00645 rem enlisted accession data
006S0 data 202.4,171.4,88.1,54.9,121.4,112,80.4,89.7,86.4,91.4,94.2

- -00655 data 107.4,85. 3,95,94.3,145. 7,101.1,122.8,147.1,100.2,78.7,89.2
00660 data 99,83.6,89.7,99.2,104.7,70.1,65.6,75.1,79.1,63.9
00665 rem officer accession data
00670 data 8,9,11.9,11.4,9.7,8.8,13.4,8.9,8.9,11,8.6

0067S data 11.9,10.5,9.8,10. 9,11 ,13,3. 1,13.6,3.5,9.5,11.1
00680 data 7.6,6,6.5,6.6,6.6,6.1,7,6.8,7.5,7

*00685 rem 1982 pay data
00690 readr(11)r1,h333r14rI,,(16
00695 read r(2,1 ),r(2Z,r(2,3br(Z,4),r(2,5),r(2,6)
00700 read r(3,1 ),r(3,2),r(3,3),r(3,4),r(3,53,r33,6)

4 -00705 read r(4,1),r(4,Zhr(4,3),r34,4),r(4,5),r(4,6)
'. . ~~~~~~~00710 readr(1 r5,)r53r54r55)(S6

00715 read r36,1 ),r(6,2),r16,3),r16,4),r36,5),r(6,6)
0720 read r17,1),r37,23,r(7,3),r(7,43,r(7,5),r37,6)
00725 read r81)r8Z,1,)r84,(,)r86
00730 read r(9,1 ),r19,2),r(9,3),r(9,43,r(9,5),r(9,6)
00735 read rI 10,1 J,rf 10,2),r( 10,3),rI 10,4),rE 10,5),r( 10,6)
00740 read r1, ,(12,(13,(14,315,(16
00745 read r( 12,1),r( 12,2),r( 12,3),rf 12,4),r( 12,5),r( 12,6)
00750 read rf33 ,r(13,2),r(13,3),rI13,43,r(13,5I,r(13,61
00755 read r(14,1),r(14,2),r(14,3),r(14,4),r(14,5),r(14,6)
00760 read rtlS,11,r(15,2),r(15,3),r(15,4br(15,5),r(15,6)
00765 read r3 16,1 ),rI 16,Z),r( 16,3),r( 16,4),r( 16,53,r( 16,61
00770 read r(l7,lhrIl7,Zhri 7,3),r117,4),r117,S),r117,6)
00775 read 181r182r183r184r18)r186
00780 read r119,I),rII9,2),r(19,3),r(19,4),rtl9o5),r(19,6)
00785 read r( 20,1 ),r(20,2),r320,3),r(Z0,41,r120,5),r320,6)
00790 readr(1)r(12,(13r(14r(15r216
00795 read rE22,1),r(Z2,2),r(22,3),r122,41,r(22,51,r(Z2,61
00800 read r123,11,r(23,2),r123,3),r(Z3,4),r(23,5),r(23,6)
00805 read r(24,1 ),r(24,2),r(Z4,3),r(24,4),r(24,S),r(Z4,61
00810 read r(25,1),r(25,Z),r(25,3br(25,4),r(25,5),r325,6)

I00815 read rI 26,1 J rI 26,2) ,r( 26,3) ,r( 26,4) ,r( 26,5) ,r( 26,61
00820 rem 1982 pay data
00825 data 551 .4,551 .4,551 .4,551 .4,551.4,551 .4
00830 data 618.3,618.3,618.3,618.3,618.3,618.3
00835 data 732.9,732.9,732.9,732.9,732.9,732.9

*-00840 data 854.4,854.4,85.4.4,854.4,854.4,854.4
00845 data 1060.5,1060.5,1060.5,1060.5,1060.5,1060.5
00850 data 1249.2,1249.2,1249.2,1249.2,1249.2,1249.2

- 0085 data 1426.5,1522.2,1522.2,1711.5,1711.5,1711.5
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00860 data 1616.4,1711.5,1711.5,1902.3,1902.3,1902.3
00865 data 1844.1,1941.3,1941.3,213O,2130,Z30
00870 data 1596.9,1596.9,1596.9,1596.9,1596.9,1596.9
00875 data 1721.1,1790.7,1790.7,1790.7,1790.7,1790.7
00880 data 1917.3,1986.9p1986.9,2057.IP2057.1,Z057.1
00885 data 2180.4pZ2S3.6,Z253.6,24ZS.8,2428.8,2428.8

P* . 00890 data 1329.3,13Z9.3,13Z9.3,1329.3,1329.3,1329.3
00895 data 1650.6,1650.6,1650.6,1650.6,1650.6,1650.6
00900 data 1685.1,1685.1,1685.1,1685.11685.1,1685.1
00905 data 1951.Z,1951.Z,1951.2 951.zP1951.Z,1951.2
00910 data 2Z71,ZZ71,2Z71,Z271,ZZ71,Z271
00915 data 2305.Z,2305.Z,2305.2,2305.2,230S.ZZ30S.2
00920 data Z626.2,Z6Z6.Z,2626.Z,Z6Z6.2z26z6.z,z6z6.2
00925 data 3034.Z,3140.4,3140.43140.4p,3140.4,31240.4
00930 data 3354.3,3349,3349,3849,3849,3849
00935 data 4176,4176,4176,4176,4176,4176
00940 data 4176,4176p4176,4176,4176,4176
00945 data 4176,4176,4176,4176,4176,4176
00950 data 4176,4176P4176,4176,4176,4176
00951 if (ck$=haltl) then stop
009rZ if (ck:'agg') then goto 2360

. 00953 if (ck$='gang') then goto 2800
, 00955 rem begin individual subprogram

00960 g=99
00965 print 'Input paygrade at retirement (e.g. e7, w3, o3e, olO).'
00970 input pg$
00975 if (pg$='e1') then g=

O 00980 if pg$'e) then g=Z
00985 if (pg$=e3) then g=3
00990 if (pg$:e4') then g=4
00995 if (pg$'eS') then g5
01000 if (pg$:e6') then g=6
01005 if (pg$='e7') then g=7
01010 if tpg$eS') then g=8
01015 if (pg$e9') then g=9
01020 if tpg$:'wl') then g=10
01025 if (pg$zw2) then g=ll
01030 if (pg$w3') then g=z12
01035 if (pg$=w4') then g=13
01040 if (pg$ol') then g=14
01045 if (pg=ole') then g=15
01050 if (pg$o2) then g=16
01055 if (pg$='oZe') then g=17
01060 if pg$='o3') then g=18
01065 if (pg$='o3e ) then g=19
01070 if (pg$o4') then g=20
01075 if (pg$oS' then g=Z1
01080 if (pg$='o6') then gZZ
01085 if (pg$='o7') then g=23
01090 if (pg$o8') then g=24
01095 if Ipg$='o9') then g=25

* 01100 if (pg$='oO') then g=26
- 0110S if (g=99I then goto 960

01110 print 'Input year of service entry (e.g. 1972).'
01115 input ys
0112O if ys<1776 then goto 1110
O1125 print using 'Average length of service for this paygrade S IW.f'ld(g
01130 print'Is this acceptable? if yes type y if no type n.'
01135 input loS
01140 if (lo$='y'I then los a d(g)
0114S5 if (lo$=°n'1 then goto 2080
01150 if (los <201 then goto 2080
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01155 if 1los<ZZ and (1os>=201 then 1=1
01160 if (los<24) and (lis>=ZZ) then 1=2
01165 if (los<26) and (los>=24) then 1=3
01170 if (los<Z8) and (los>=Z6) then 1=4
01175 if los<301 and (los>=28) then 1=5
01180 if (los>=30) then 1=601185 bp=p(g,l)!

01190 cf=1983
01195 rf=los+ys
01200 print using 'Projected retirement year = .rf
OIZOS n=rf-cf

01210 print 'Salary scale increase is loaded as .055.'
01Z15 print 'Is this acceptable? If yes type y if no type n.'
OIZZO input 3cs
01225 if 4sc$='n'? then goto ZOO0
01230 if (sc$z'y'I then in=.O55
01235 ppzbp
O1Z40 for i=l to n
OIZ45 tp=pp*in
01250 ppstp+pp
01255 next i
01260 print using 'Current monthly basepay at retirement grade =$t.#t'bp
01265 print using 'Projected monthly basepay at retirement grade =$.#4S.t1'spp

-' 01270 print 'Retirement is currently computed at .025 of basepay.'

01275 print 'Is this acceptable? If yes type y if no type n.'
2o80 input d1$

01285 if (dl$='y') then dl=.025
* 01Z90 if (dl$='n') then got* ZZZO

01295 fac =los * dl
01300 print 'Retirement ceiling is currently set at .75 of base pay.'
01305 print 'Is this acceptable? If yes type y if no type n.'
01310 input dm$
01315 if (dm$='y') then dm=.7S
01320 if (dm$='n') then goto 2250
01325 if (fac>dm) then facdm
01330 if (ys>1980) then goto 2030
01335 ann=fac*pp*12

-. " 01340 print using 'Projected annual retirement pay =$ .9$'tann
01345 print 'Annual discount rate is loaded as .09.1
01350 print 'Is this acceptable? If yes type y if no type n.'

01360 input dx$
01365 if dx$'n') then goto 2095
01370 if (dxS'y'1 then di=.09
01375 print using 'Average age at retirement for this paygrade = q.tt'f(g1

, I-01380 print 'Is this acceptable? If yes type y if no type n.'
01385 input got
01390 if (go$='y') then agst(g)
01395 if (go$='n') then goto 2110
01400 if (ag<36) then goto 2110
01405 if (ag<37) and (ag>=36) then z=1

e01410 if Iag<38) and (ag>=37) then z=2
015 if (ag<391 and lag>38) then z=3
01420 if (ag<40) and (ag>=39) then z=4
01425 if (ag<4) and (ag>40) then z=5
01430 if (ag<42) and lag>=41) then z=6
01435 if tag<43) and (ag>=42) then z=7
01440 if (ag<44) and (ag>z43) then z=8
01460 if lag<4S) and (ag>=4) then z=9
01450 if fag<46) and (ag>=45) then z=10
01455 if (ag<47) and (ag>=46) then z=1
01460 if lag<48) and lag>z47) then z=1101465 if (ag<49J and (ag>4 8) then z213
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01470 if (ag<50 and (ag>=49) then z=14
01475 if (ag<51 and (ag>=50) then z=15
01480 if tag<521 and (ag>=511 then z=16
01485 if Iag<53) and (ag>=52) then z=17
01490 if (ag<SA and (ag>=531 then z=16
01495 if (ag<55) and (ag>254) then z=19
01500 if (ag<S6I and (ag>SS) then z:20
01505 if (ag<57) and Iag>=56) then z=Z1
01510 if iag<58) and Iag>=57) then z=22
01515 if (ag<59) and iag>=S8) then z=23
01520 if iag<60) and tag>=59) then z=24
01525 if 1ag<613 and (ag>60) then z=Z5
01530 if (ag<62) and ag>=61) then z=27
01535 if iag<6S) and (ag>=62) then z=Z8
01540 if (ag<641 and (ag>=63) then z=Z9
01545 if (ag<65) and (ag>=64) then z=30
01550 if iag>=65) then z=31
01555 if (g<=9) then lize(z)
01560 if (g>=lO) then li=oz(z)
01565 print 'Remaining life expectancy from actuarial tables ='Ili
01570 print 'Is this acceptable? If yes type y if no type n.'

- 01575 input ch$
4 01580 if (ch$='n') then goto 1985

01585 q=(ldi)fli
01590 presann*ll1-(1/q))/di)

4 01595 print using 'Present value of future retirement benefits =tzlh9U S.f'lpre
01600 t2((I+di)**los1)-
01605 nc=pre*(di/t)
01610 print using 'Current year individual normal cost =$INt f.t' Inc
01615 print'First year of normal costing? If yes type y if no type n.'
016Z0 input nc$
016Z5 if (nc$ ='y') then goto 2195
01630 print 'Do you know previous year normal cost? If yes type y if no type n.'
01635 input pn$
01640 if (pn$='y') then goto 2015
0164S5 print using 'Salary scale % used in current year normal cost = .l l')in
01650 print 'Was this your prior year estimator? If yes type y if no type n.'
01655 input ss$
01660 if (ss$='y') then jn=in
01665 if (s$''n') then goto Z310
01670 h=g
01675 m=l
01680 qp=r(h,m)
01685 o=n.l
01690 xp=qp
01695 for j=1 to o
01700 up-xp*jn
01705 xp=up~xp
01710 next j

- 01715 if (ys>1980) then goto Z265
* 01720 bnn=fac*xp*12

017Z5 print using 'Discount rate used in current year normal cost .flfll'di
01730 print 'Was this your prior year estimator? If yes type y if no type n.'
01735 input dr$
01740 if (dr$'y'l then ei=di
01745 if (dr$='n') then goto 2325
01750 print 'Remaining life expectancy used in current year normal cost =';li
01755 print 'Was this your previous estimator? If yes type y if no type n.'
01760 input dh$
01765 if Idh$='y') then mizli
01770 if idh$z'n') then got ZZOS
01775 s=(+ei **mi
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01780 qre=bnn*( I 1-1 1/s )/eil)
01785 u( I 1+ei )**los )-1
01790 oc=qre* ei/u)
01795 print using 'Previous year individual normal costlSSOIt.99' )oc
01800 fc~nc-oc

' 011805 print
01810 print using 'Current year gains or losses $ll tI' fc

01815 print 'Any deferred gains or losses? If yes type y if no type n.'
01820 input dg$
01825 if (dg$:'y' ) then goto Z235
01830 if idg$='n') then gosub Z145
01835 v=nl

, 01840 x=I/f ( I +dii)*v 1
01845 ap:(fc+gl)*Idi/!1-xl)
01850 print using 'Applied gain or loss =$99 M .99')ap
01855 rc=nc~ap
01860 if (q<Z01 then pros.12
01865 if Ig>:ZO) then pro:.4
01870 print using 'Current year individual retirement cost =$SIM.14')rc
01875 print using 'Probability of new entrant retiring = . tNli'pro
01880 print 'Is this acceptable? If yes type y if no type n.'
01885 input pr$
01890 if (pr$S'n') then goto 1970

% 01895 print using'Probability of entrant retiring at target grade I. t 'ifzlg)
01900 print 'Is this acceptable? If yes type y if no type n.'
01905 input fz$
01910 if Ifz$='y') then tgtfz(g)
01915 if ifz$='n') then qoto Z1Z5
019Z0 if y>s>1950) and (ys<1983) then goto 2340
01925 print'Input number of entrants in initial year of service (e.g. 230000).'

01930 input new
01935 pec=pro*tgt*new
01940 print using 'Target population retiring M ftSl1';pec

S.- 01945 trc:pec*rc
01950 print 'Paygrade at retirement S 'ipg*
01955 print 'Year of service entry = °ys
01960 print using 'Current target group retirement cost =8 I ~.t' ;trc
01965 goto 5
01970 print 'Input your estimate of retirement probability (e.g. .3456).'
01975 input pro
01980 goto 1895
01985 print 'Input your estimate of rema.ning life expectancy (e.g. 39.41).'
01990 input i
01995 goto 1585
02000 print 'Input salary scale increase as decimal (e.g. .065).
02005 input in

02015 print 'Input previous year normal cost (e.g. 1389.241.'
OZOZO input oc
OZOZ5 goto 1800
02030 a=n-2
02035 rp=bp
0040 for k=1 to a
020*5 vpzrpin
02050 rpvp~rp
0Z055 next k
OZ060 sp2l in~rp )+rp
0Z065 ppxlsp~rp~ppi/3
02070 print using 'Retirement basis for post 1980 entrant z$#V9I.1*'ipp
0Z075 goto 1335
0Z080 print 'Input your estimate length of service at retirement (e.g. Z4.81).'
0Z085 input los
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OZ090 goto 1150

02095 print 'Input discount rate estimate as decimal le.g. .11).'
OZ100 input di
OZ105 goto 1375
0Z110 print 'Input your estimate of age at retirement (e.g. 47.86).'
02115 input ag
02120 goto 1400
0Z1Z5 print 'Input your probability that entrant retires at selected target'
02110 print'rank/grade (e.g. .235].
0Z135 input tgt
OZ140 goto 1920

0Z145 print
0Z150 print'Deferred gains and losses are the amortized value of differences'
02155 print'caused by fluctuations in the estimating variables over time. The'
0Z160 print'actuarial model dampens the impact of these fluctuations to a zero'
0Z165 print'average over the working life of the individual. Therefore, an'
0Z170 print'entry of zero for this variable does not invalidate the model.'

02175 print
02180 gl=O
0Z185 fd=O
0190 return
02195 ap=O

OZZ00 goto 1855
OZZOS print 'Input your estimate of remaining life expectancy (e.g. 4Z.1).'
OZZIO input mi
OZZI5 goto 1775

0ZZZO print 'Input desired retirement rate as decimal (e.g. .025).'
OZZZZ5 input dl
0ZZ30 goto IZ95

OZZ35 print 'Amount of deferred gain or loss (e.g. 11.341.'
02240 input gl
02245 goto 1835
0250 print 'Input desired retirement ceiling as decimal (e.g. .75).'
0Z255 input dm

0Z260 goto 13Z5
0265 bzo-Z
02Z70 yp=qp
02275 for c=1 to b
02280 wp~yp*jn
0Z285 yp:wp~yp
0229n next c
0229s zp=ijn*yp )yp
OZ300 xp=typ+zp+xp)/3
0,2305 goto 17ZO
0Z310 print 'Input prior year salary scale % estimator as a decimal (e.g. .06).'
0Z315 input jn
OZ3ZO goto 1670

02325 print 'Input prior year discount rate estimator as a decimal (e.g. .091.'
0Z330 input ei
02335 goto 1750
02340 if lg>=20) then new=lOOO*od(ys-1950)

02345 if (g<20) then new=1000*ed(ys-1950)
0Z350 print 'Number of regular entrants in intial year of service =' new

02355 goto 1935
0Z360 print 'You are now in the aggregate method portion of this program.'
02365 rem begin aggregate subprogram

0Z370 print'All dollar amounts should be input as millions (e.g. $12,332,223.24'

0Z375 print 'should be typed as 12.332).
02380 print
0Z385 print 'What is the present value of future benefits? (e.g. 4334.785).'
02390 input pbe
02395 print 'What is the present value of future compensation? (e.g. 9127.5891.'
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02400 input pce
02405 pf=pbe/pce
02410 print using 'Normal cost percentage factor as decimal =#.# ls'pf
02415 print 'Is this acceptable? If yes type y if no type n.'
02420 input pf$
02425 if (pf$='y') then goto Z435
02430 if lpf$='n') then goto 2605
02435 print 'Input current fiscal year total base pay (e.g. 27485.55Z).'
02440 input tbf
02445 mczpf*tbf
02450 print using 'Current year active force normal cost S 4S'mc
02455"print 'First year of normal costing? If yes type y if no type n.'E 02460 input an$
02465 if (an$='y') then goto 2650
02470 print 'Do you know previous year normal cost? If yes type y if no type n.'
02475 input se$
02480 if (se$='n') then goto 2490
02485 If (se$='y') then goto 2620
02490 print 'Input previous year normal cost Z factor as a decimal (e.g. .432).'
02495 input qt
02500 print 'Input previous year total base pay le.g. ZZ43Z.518).'
02505 input ubf
02510 vc:qf*ubf
02515 print using 'Previous year normal cost =*II1.$#*# vc
02520 wc~mc-vc
02525 print using 'Current years actuarial gain or loss =s .l#Lm'wc
02530 print 'Any deferred gain or loss? If yes type y if no type n.'
02535 input dg$
02540 if (dg$='y') then goto 2635
02545 if (dg$='n') then gosub 2145
02550 print 'Input discount rate as decimal (e.g. .112).'
02555 input gi
02560 gis=( +gi)**20
02565 gist=l/gis
02570 hist=l-gist
02575 blip=gi/hist
02580 fa=(wc+fd)*blip
02585 print using 'Current year gains/losses applied =$l . l';fa
02590 trc--mc+fa
02595 print using 'Current year total retirement cost = #.99'Itrc
02600 goto 5
02605 print 'Input override normal cost 7 factor as decimal (e.g. .5531.'
02610 input pf
02615 goto 2435
02620 print 'Input previous year normal cost (e.g. 4123.237).'
02625 input vc

.J , 02630 goto 2520
02635 print 'Input amount of deferred gain or loss (e.g. 1213.456).'
02640 input fd
02645 goto 2550
02650 farO
02655 goto 2590
02700 rem multiyear expanded individual normal cost subprogram
02800 print 'You are now in the multiyear expanded individual normal cost
02805 print 'portion of the program. Note that in this section an answer to'
02810 print 'an adjustment question of 0 means no change.'
03000 Print 'Input desired discount rate as decimal (e.g. .08).
03005 input di
03010 print 'Input desired rate of salary increase as decimal (e.g. .055).
03015 input in
03020 print 'Input desired X rate of retired pay per year of duty (e.g. .025)'
03025 input dl
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03030 print 'Input desired maximum X of pay basis at retirement (e.g. .75).
03031 input dm
03032 print 'Input minimum los required to retire (e.g. 20).
03033 input mt
03040 print 'Input adjustment to entrant retirement probability for officers'
03041 print '(e.g. -.0Z). The baseline value is 0.4.
0304Z input pror
03045 print 'Input adjustment to entrant retirement probability for'
03046 print 'enlisted personnel.
03047 print '(e.g. -.02). The baseline value is 0.12.
03048 input proq
03050 print 'Input adjustment to LOS and age at retirement (e.g. -2).

03055 input adj
03060 print 'Input adjustment to life expectancy at retirement (e.g. +3).
03065 input long
03066 print'If you wish to see only summary totals, type sun.'

03067 print 'If you wish to see full detail, type detail.'
03068 input cS
03069 delt=1
03070 g=99
03075 tttrc=G
03080 ys=1953
03085 pg$='el'

03090 print' ----..-- ~-..... .ea* ~e4e
03095 ttrc=O

03100 if lpg$z'el') then g=1
03105 if (pg$='e2') then g=2
03110 if (pg$='e3') then g=3

03115 if (pg$='e4') then q=4
03120 if pg$='e5') then g=S
03125 if (pg$='e6') then g=6
03130 if tpgS='e7'J then g=7
03135 if (pg$='eS'l then g=8

03140 if (pg$='e9') then g=9

03145 if Ipg$='wl') then g=10
03150 if (pg$='wZ') then g=11
03155 if (pg$='w3') then g=1Z

03160 if (pg$='w4') then g=13
03165 if (pg='ol') then g=14

03170 if (pg$='ole') then g=15
03175 if (pg$='o2') then g=16

03180 if (pg$='oZe') then g=17
03185 if lpg$='o3') then g=18
03190 if (pg$='o3e') then g=19

03195 if (pg$='o4') then g=20

03200 if (pg$=o5') then g=21
03205 if (pg$='o6') then g=22
03210 if (pg$='o7') then g=23
03215 if (pg$='o8') then g=24
03220 if (pg$='o9 3 then g=2S
03225 if (pg$='o10') then g=26
03230 if tg=99I then goto 3070
03235 los=dlgl+adj
03240 if (los <mrt) then los--mrt

03245 if Ilos<ZZ) and Ilos>=201 then 1=1
03250 if (los<24) and (los>=22) then 1:Z
03255 if (los<26) and (los>=24) then 1=3

03260 if (los<28) and (102>226) then 1=4
03265 if llos<30) and (los>=28) then 1:5
03270 if Ilos>=30) then 1=6
03275 bpzpfg,l)

03280 cf=1983
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03Z85 rflosys
03290 nzrf-cf
03Z95 pp=bp
03300 for i=1 to n
03305 tp-pp*in
03310 pp=tppp
03315 next i
033Z0 fac =los * dl
03325 if lfac>dm) then fac=db
03330 if (ys>1980) then goto 3650
03335 ann=fac*pp*1Z
03340 if (pgSel') then goto 3600I 03345 if (n<O) then goto 3710
03349 if Id(gJ+adj<mrt) and lmrt>20) then goto 3706
03350 ag=ftg)+adj
03355 if (ag<17+mrt) then ag=17+mrt
03360 if (ag<37) and (ag>36) then zzl
03365 if lag<38) and (ag>=37) then z=2
03370 if (ag<39) and (ag>38) then z=3
03375 if lag<40) and lag>=39) then z=4
03380 if (ag<41) and (aq>=401 then z=5

, 03385 if (ag<4Z) and (ag>=41 then z=6
03390 if (ag<43) and (ag>=42) then z=7
03395 if (ag<44) and (ag>=43) then z=8

-.- 03400 if lag<45) and (ag>=") then z=9
03405 if (ag<46) and (ag>=45) then z=10
03410 if lag<47) and (ag>=46) then z=11

* 03415 if (ag 48) and (ag>=47) then z=12
03420 if (ag<49) and lag> 48) then z=13
03425 if (ag<50) and (ag>=49) then z=14
03430 if (ag<511 and (ag>=SO) then z=15
03435 if (ag<52) and (ag>=51) then z=16
03440 if (ag<53) and (ag>=SZ) then z=17
03445 if fag<54) and (ag>=53) then z=18
03450 if (ag<55) and (ag>=54) then z=19
03455 if (ag<56) and (ag>=55) then z=20
03460 if (ag<57) and (ag>=56) then z=Zl
03465 if 1 ag<SS) and lag>=57) then z=ZZ
03470 if (ag<59) and (ag>=58) then z=23
03475 if (ag<60) and (ag>59) then z=Z4
03480 if (ag<61) and (ag>z60) then z=25
03485 if (ag<62) and ag>=61) then z=27
03490 if (ag<63) and (ag>=62) then z=8
03495 if (ag<64) and (aq>=63) then z=29
03500 if (ag<65) and lag>64) then z=30
03505 if (ag>=65) then z=31
03510 if (g<=9) then li=efz)
03515 if Ig>=10) then li=oz(z)
035ZO lizli+long
03525 q=( I+dii*4li
03530 pre=ann*((1-(I/q))/di)
03535 t=( I. +di )**los 1-1
03540 nczpre*(di/t)
03545 rc~nc
03548 if (g>z20) then goto 3555
03550 if (g<ZO) then prom.12
0355Z if (g<20) then prop=proq

" * "03554 goto 3560
03555 if (g>=ZO) then pros.4
03556 if (q>=2Z) then prop=pror
03560 pros( proprop )delt

4 *03562 deltal

-.,
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03565 tgtzfzig)
03570 if (ys>195 0J and Iys<1 983) then goto 3695
03575 pec=pro*tgtmnew
03580 trc=pec*rc
03585 ttrczttrc+trc
03587 if cS='3um') then goto 3595
03590 print using 'I3 19#l*#9M ',pg$Sncstrc
03595 goto 3725
03600 print 'Year of entry = '1ys
03601 if fc$='sum') then goto 3645
03605 print 'Discount rate =';di
03610-print 'Salary scale estimator = ';in
03615 print 'Adjustment to entrant retirement probability for'
03616 print 'officers = 'spror
03617 print 'Adjustment to entrant retirement probability for'
03618print 'enlisted personnel = ')proq
03620 print 'Adjustment to LOS and age at retirement z '*adj
03625 print 'Adjustment to life expectancy at retirement = ';long
03630 print 'Retirement pay basis per year of service = ')dl
03635 print 'Retirement pay ceiling as percentage of basic 'Idm
03637 print 'Mini jum los for retirement = ';mrt
03640 print 'Paygrade Normal Cost Total Cost'
03645 goto 3345
03650 a=n-2
03655 rp=bp
03660 for k=l to a
03665 vp=rpein
03670 rp=vp~rp
03675 next k
03680 sp=(inmrp)+rp
03685 pp=! sp+rp+pp )/3
03690 goto 3335
03695 if tg>=ZO) then new=1000*odtys-1950)

- 03700 if (g<ZO then new=1000*ediys-1950)
03705 goto 3575
03706 agzft g )+mrt-dl g )-adj
03707 REM FORM1ULA TO AJD ATTRITON IF AVG LOS < MLOS FOR RETIREMENT
03708 DELT=1.00*(m(RT-D(G)-ADJ)
03709 goto 3355
03710 nc=O
03715 trc=O
03720 goto 3585
03725 if Ipg$='olO') then goto 3845
03730 if (pg$='o9') then pg$'0ol'
03735 if (pg$S'o8') then pg$='o9'
03740 if Ipg$='o7') then pg$='o8'
03745 if Ipg$='o6') then pg$='o7'
03750 if (pg$='o5') then pg$='o6'
03755 if (pg$='o*4') then pg$z'oS'
03760 if (pg$='o3e') then pg*='o41'
03765 if |pqS='oZe') then pg$='o3e'
03770 if (pg.='ole') then pg*$'oZe'
03775 if (pg$='w4l') then pg$='ole'
03780 if (pg*='w3') then pg$w4'
03785 if (pgS'w2') then pg$='w3'
03790 if Ipg$S='wl') then pg$z'w2'
03795 if (pg$'e9') then pg$S'wll
03800 if (pgS='eS') then pg$='e9'
03805 if (pg$='e7') then pgS=e8'
03810 if fpg$z'e6') then pgS='e7'
03815 if Ipg$z'eS') then pg$='e6'
03820 if (pgz*le4l' then pgea'e5'
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03825 if (pr$='e3*) then pq$='e4'
03830 if (pg$='eZ') then pq$='e3'
03835 if (pg$=el' then pgO$'eV
03840 goto 3100
03845 print using 'Total Year Group Cost 2 #-9-- 9- -J'ttrc

03850 tttrc=tttrc+ttrc
03855 if ys=1982 then goto 3870
03860 yszys.l
03865 goto 3085
03870 print'*
03875 print using 'Regular Navy Cost $S1##tt#V###I If#33';tttrc

03885 goto 10
03890 end

.
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